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The purpose of MICRO-80 is to publish software and other information to help you get 
the most from your TRS-80, System 80/Video Genie or Peach and its peripherals. MICRO- 
80 is in no way connected with any of the Tandy, Dick Smith or Hitachi organisations. 

** WE WILL PAY YOU TO PUBLISH YOUR PROGRAMS ** 

Most of the information we pubiTsh is provided by our readers, to whom we pay royalties. 
An application form containing full details of how you can use your microcomputer to 
earn some extra income is included in every issue. 

** CONTENT ** 

Each month we publish at least one applications program in BASIC for each of the micro- 
computers we support. We also publish Utility programs in BASIC and Machine Language. 
We publish articles on hardware modifications, constructional articles for useful peri- 
pherals, articles on programming techniques both in Assembly Language and BASIC, new 
product reviews for both hardware and software and we print letters to the Editor. 

** COPYRIGHT ** 

ATI the material published in this magazine is under copyright. This means that you 
must not copy it, except for your own use. This applies to photocopying the magazine 
itself or making copies of programs on tape or disk. 

** LIABILITY ** 

The programs and other articles in MICRO-80 are published in good faith and we do our 
utmost to ensure that they function as described. However, no liability can be accepted 
for the failure of any program or other article to function satisfactorily or for any 
consequential damages arising from their use for any purpose whatsoever. 
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***** EDITORIAL ***** 

For some time now, Tandy has been offering discounts and monthly specials on may of its computer 
products. The Models 2 and 3, in particular, are substantially discounted from their regular 
price. It is interesting to note that the new Models 12 and 4, intended to replace the Models 
2 and 3 respectively, have recently been released in the U.S. Evidently, Tandy in Australia 
is preparing to upgrade its whole computer range in the near future and the customer can take 
advantage of lower prices on current stock. 

The new Model 4 (released in the last week of April) comes in a white case like the Models 12 
and 16. It features 64K RAM (with 128K available as an option), two single-sided, double density 
40 track drives, an 80 x 24 display and an improved keyboard. The basic hardware is apparently 
very similar to that of its predecessor and all of the available Model 3 software should run 
in a 'Model 3 mode'. The base Model 4 is priced at $US1,999 and comes with TRSDOS 6.0 which 
is actually the first implementation of the RAM based version of LDOS. 

There are rumours that CP/M 3.0 (or CP/M Plus) will soon be available for the Model 4. Not 
only does this make the Model 4 more attractive from the buyer's point of view, but it will 
avoid the unfortunate situation in which Model 16 owners have found themselves - advanced and 
powerful hardware but with no software available to make use of it. The ability to run the 
latest banked version of CP/M and hence, to access the large established base of CP/M software 
will be a strong selling point for the Model 4. Also, Model 3 owners can convert their machines 
into Model 4's with an upgrade kit that sells for about $US800. 

The Dick Smith organisation has already expanded its computer line to include the new compact 
VZ-200 which was announced via a rather glowing review in the April issue of APC magazine. 
With a low $199 price tag, this machine is aimed at the large domestic market currently contested 
by the Commodore VIC-20, the Sinclair Spectrum, the Colour Genie and the Tandy Colour Computer. 
But at such a low price, it will undoubtedly take a big share of this market. I imagine it 
could even be used by electrical retailers to increase the sales of colour television sets. 

Like Tandy, Dick Smith's has also been offering special price reductions on the System-80 and 
associated peripherals in the past few months. A company spokesman informed us that the Hong 
Kong manufacturer has ceased producing the System-80 and that when current stocks are sold, it 
will be no longer available. However, Dick Smith's will continue to provide support for the 
System 80 in the technical, software and service areas. 

Reports from some of our readers indicate that the new version of D0SPLUS (3.5) is being shipped 
to owners of 3.4 who have taken advantage of the upgrade offer made by Micro-Systems Software. 
I have had a glimpse of this new version and must say that I am impressed. D0SPLUS 3.5 bears 
a strong resemblance in overall design and structure to LDOS, but this is not surprising when 
you consider that Tandy has adopted LDOS 5.1 as one of its product line. 

- 0000000000 - 



***** PEEKing (UK) - by Tony Edwards ***** 

The latest problem that has been troubling the U.K. software industry is the program library. 
For a long time programs, mostly games programs, have been swapped between friends and in local 
computer clubs, but recently this has become more organized. Clubs have been setting up formal 
libraries of tapes for short term loan, and now national tape library services have been set 
up. These are run just like normal libraries in that tapes containing programs can be borrowed 
for short periods for a small fee. Unlike book libraries, there is not usually any royalty 
payment to the owner of the copyright of the program. On the face of it, under English law, 
this is quite legal if the tapes are obtained by normal commercial means. 

The problem is what the borrowers do with the tapes once they have them on loan. The program 
libraries claim that the borrowers test the programs against their needs and, if they are satisfac- 
tory, they buy copies for themselves when the borrowed tapes are due for return. It is difficult 
to believe that this is what actually happens in this imperfect world. We all know how easy 
it is to copy a program once it is available on tape. Many programs exist which will copy a 
tape by reproducing the signal, thus making an identical copy, anti-copy tricks and all. In 
the final case, it is not difficult to make a tape to tape copy using two recorders. The software 
writers claim that borrowers simply copy the programs they like and never need to buy an original. 
With the difficult legal position with regard to the copyright of programs in this country, 
it is difficult to stop such goings on. One company of software producers started legal moves 
against a program library, but the case never came to court as the library agreed that all its 
members should sign an undertaking not to copy library tapes. Another large software house 
now sells its programs with the written warning that they must not be used in a library service. 
No doubt we have not heard the end of this story, but until the law is clarified by a test case] 
problems like this one will continue to bug the software world. 

- 0000000000 - 
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***** INPUT/OUTPUT ***** 
From: Robert Pinna - Lathi ain, W.A. 

Having just recently purchased a TRS-80 colour computer, I would like to know if there is any 
provision for the future to provide us (unlucky owners of TRS-80 C/C) with a similar service 
as you have for TRS-80 LI & III. 

I suggest you have a cassette for C/C even if the charges would have to be a bit higher. As 
you well know, typing those programs from the magazine is not everybody's cup of tea. 

(We are currently looking into this possibility and would very much like to offer a similar 
service to our Colour Computer readers. -Ed.) 

From: J.C. Haseldine - Mulgrave, Vic. 

I have a TRS-80 Model I Level II, CTR-80 cassette recorder, a Tandy Model VII printer, a LNW 
48K interface and two MPI B51 single density disk drives. I am especially interested in using 
this equipment in association with my amateur radio equipment for CW, RTTY ASCII purposes and 
would appreciate any information re software and interfacing which you may have. Perhaps a 
series of articles in MICRO-80 would be interesting to other people. 

With best wishes for the continued success of MICRO-80. 

(Thank you for the kind words. In the October, 1980 issue we published an article entitled: 

"Computerised RTTY-Mactronics and the System 80" by Ron Collins. 

We have some other material on file that will be published in a future issue and would welcome 
more as a number of our readers are interested in this subject. -Ed.) 

From John Tinney - Mulgrave, Vic. 

I must say how much I have enjoyed previous tapes that I have had from you - particularly the 
Dr. Who Adventure, despite the couple of minor bugs in it. 

The OM error can be easily overcome by increasing the CLEAR statement in line 640. We fixed 
it by making the line read: 

640 CLEAR 850: etc. 

The other error is in line 840 where the null input statement takes you to line 140 instead 
of returning you for another try to INPUT A$. 

However, as I said, these bugs are minor. The program itself is intriguing, infuriating and 
everything that an adventure program should be. Please - may we have more of them!!? 

(I'm glad to hear you enjoyed this adventure, but I'm puzzled by your fix for the Out of Memory 
error. Normally one would clear more string space after encountering an Out of String space 
error during program execution. The problem some readers were experiencing was that the main 
program could not even be loaded into memory, despite the fact that the program should fit into 
16K of memory, and I can't see how changing line 640 would cure it. 

The second bug that you mention is a definite error and I have included it in this month's Microbugs 
column. It should, of course, be 840 instead of 140. -Ed.) 

From: Grant Barnes - Moe, Vic. 

I recently purchased the adventure game of Asylum and I'm going out of my mind trying to find 
the professor's office. If you or any of your readers could help me I would much appreciate 
it. 

(There are those among us who can help but, sadly, I am not one of them. -Ed.) 

From: Richard Siggs - Fulham, S.A. 

I have a copy of the "TRS-80 Adventure" from Microsoft. It has slowly been driving me mad. 
Does anybody know of a way to get to the "shadowy figure which seems to be attracting your atten- 
tion" after going west from "Y2"? Can anybody help me? 

(At last, something familiar! Many months ago I spent many hours on this adventure and regarded 
myself as a seasoned adventurer. But, alas, one thing or another cropped up and I've not revisited 
it since. However, I do remember that I began to feel much more confident when a friend and 
I began to map the entire cave and, in particular, the two mazes - a procedure I strongly recommend. 
Unfortunately, these maps are no more, but I can tell you to regard such statements with caution 
because some things are not necessarily what they seem. - Ed.) 
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From: Mr. I. Vanco - Herston, Qld. 

Thank you for your recent letter and advice regarding my problem of loading EDTASM + produced 
SYSTEM tapes. Your publication of my letter resulted in a Tandy Technican who resides in my 
street coming to my aid. The problem was solved by a critical Head Alignment on the recorder. 

(You're welcome! Perhaps other readers, who have had difficulties may find this will solve their 
problems too. - Ed.) 

- 0000000000 - 



***** KALEIDOSCOPE ***** 

For Colour Computer readers this month we have two programs - Sink the Enemy Navy and Mastermind. 
As well, we have some technical information that will be of interest. 

In low memory, there are four locations that contain the pointers to the start and end of the 
BASIC program currently resident in memory. The pointer to the start of the BASIC program is 
kept in locations 25 and 26 and the pointer to the end, in locations 27 and 28. Actually, two 
must be subtracted from the end of program pointer value to get the true end of the program. 
To print these values to the screen, type in the following: 

Start of Program - PRINT 256*PEEK(25)+PEEK(26) (enter) 

End of Program - PRINT 256*PEEK(27)+PEEK(28) - 2 (enter). 

When you wish to make a back-up copy of a machine language program, you need to know the start, 
end and execution addresses of the program. After you CL0ADM the program, these addresses are 
contained in the following locations on cassette systems: 

Start Address at 487,488 

End Address at 126,127 (must subtract 1 from this value). 

Execute Address at 157,158. 

If the program is not auto-starting, then you can print these values in the same way as for 
the BASIC pointers. Those of you who cut your teeth on the Model I will notice that the 6809 
stores two-byte values with the most significant byte first, followed by the least significant 
byte second (whereas the Z80 stores them the other way around). 

You can speed-up your BASIC programs by using POKE 65495,0. This can be used in the program 
itself, but it may upset the timing of any input or output operations. In these cases, the 
POKE 65494,0 will restore normal operation. A combination of the two can be used quite effectively, 
for example, to speed up screen displays and long calculations. 

- 0000000000 - 



***** PEACH BOWL ***** 

During the preparation of this month's Peach programs (Sink the Enemy Navy & Mastermind), we 
discovered some interesting features of the pseudo-random number generator. The RANDOMIZE state- 
ment, which allows you to choose the random number seed, was very useful in the testing of the 
programs because you can set it to the same value for each test and the same sequence of random 
numbers will be generated. This makes it very easy to retrace your steps after you've encountered 
a bug related to a 'random' value. 

On the other hand, the RND function is more limited than on other machines. For example, RND(18) 
doesn't return an integer in the range 0-18, but instead gives value between and 1. This 
can be a source of mysterious problems, especially if you are used to a machine that does the 
former. The simple solution of INT (19*RND(18)) doesn't seem quite so elegant in comparison. 

In last month's Input/Output column, one of our Peach readers, Mr. John Wardley, reported problems 
in using the serial interface at 4800 baud for his printer. He has since informed us that by 
using the 300 baud rate, he has managed to overcome the loss of data. As well, he sent us this 
interesting little program (of which we were not aware): 

10 SCREEN 0,1 

20 FOR X = 4 TO 9 

30 READ Y: POKE & HFFC6,X : POKE &HFFC7,Y 

40 NEXT X 

50 POKE &HA5,&H14 : POKE &H23A,50 : POKE &H23C,49 

60 DATA 63, 6, 50, 55, &H83, 6 
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With a high resolution monitor and NEW 0N7, this program produces a 50 line display - a format 
that is useful, as John points out, for long listings and de-bugging programs. 

We have tried it and found that it works nicely on our disk based Peach from a cold start but 
doesn't always produce the desired result if other programs have been run. Also, it doesn't 
seem to work on a cassette - based Peach, even from a cold start. Perhaps our readers can look 
into this one and enlighten us all. 

- 0000000000 - 

***** group ONE ***** 

T his month we have four Level II programs and one Level I program (which can be used on a Level 
II machine with the aid of Level I in Level 2 from the Free Software Library). The S.A. Horse 
Performance Guide is only suitable for 16K Level II cassette machines. The Golf program can 
be used on a disk system provided the following changes are made. 

10 DATA205, 127, 10, 125,217, 1,0,4,254, 1,40,3, 17, 0, 134,33,0,60 
20 DATA24, 6, 17,0,60,33,0, 184,237, 176, 217, 201 
60 DEFUSR=LM 

These changes have already been made to the file GOLF/BAS on the distribution disk. 

Here are some hints sent in by Mr. D. Brenton, one of our readers: 

The keyboard can be scanned by using PEEKs. The table below tells you which 'address to PEEK', 
while the 'value returned' tells you which key was being pressed. 



Value 






Address 


to PEEK 










RETURNED 


14337 


14338 


14340 


14344 


14352 


14368 


14400 


1 4464 




3801 


3802 


3804 


3808 


3810 


3820 


3840 


3880 


1 


@ 


H 


P 


X 





( or 8 


(ENTER) 


(SHIFT) 


2 


A 


I 


Q 


Y 


1 


) or 9 


(CLEAR) 




4 


B 


J 


R 


Z 


2 


* or : 


(BREAK) 




8 


C 


K 


S 




3 


+ or ; 


C 4 




16 


D 


L 


T 




4 


< or , 


\* 




32 


E 


M 


U 




5 


= or - 


]~ 




64 


F 


N 


V 




6 


>or , 


s\^. 




128 


G 





W 




7 


? or / 


(SPACE I 


BAR) 



Continuous PEEKing can be used to provide auto-repeats. 

To control your BREAK key in LEVEL II BASIC, POKE these values into these addresses (ADDRESS/VALUE) 



16396/201 
16396/175 
16396/62 16397/ASC 16398/0 

16396/165 16397/198 16398/ASC 

16396/195 16397/LSB 16398/MSB 



enable 
disable 

return a character with an ASCII value of ASC (ASC/128 
returns keyword even if not displayed), 
same as above, but when SHIFT is also held down, 
character returned in ASC+1 . 

jump to address (MSB*256+LSB) eg. to reset the system, 
LSB=0, MSB=0 



Did you know that there are 5 extra symbols that can be accessed by your keyboard other than 
the normal characters? These can be accessed by holding down ' Z 1 & '2' (press**- to get the 
rid of the excess characters, then press a number from 3 to 7. the following symbols can be 
produced: A 1 ^__ & . 

- 0000000000 - 



***** FORM THREE ***** 
The information regarding programs and hints given above is also relevant to the Model III with 
the exception of the last tip. The method for entering extra characters from the keyboard does 
not work because of a different decoding algorithm. 

Some of our Model III disk subscribers have reported difficulties reading the distribution disks. 
These cannot be read directly by the Model III because the distribution DOS is NEWDOS 2.1 and 
the disk format is 35 track single density Model I. However, the files can be quite easily 
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moved to a Model in format disk by one of the following methods. 

TRSDOS and DOSPLUS users can CONVERT the files across to a Model III format disk with the utilities 
provided on the system disk. Newdos 80 V2.0 users will have to do a little more work. Firstly, 
place the distribution disk in drive 1 and do the following; 

(1) PDRIVE 6,TI=A, TD=A, TC=35, SPT=10, TSR=3, GPL=2, DD5L=17, DDGA=2 (the PDRIVE specification 
for a Model I disk - only needs to be done once). 

(2) PDRIVE 1=6, A 

(Model I disks can now be read in drive 1 but not the directory). 

(3) WRDIRP 1 

(to read and rewrite the directory sectors with the correct address mark for Model III 
Newdos) . 

The distribution disk can now be used in the normal way. The files can either be copied to 
a Model III format disk or simply run from the distribution disk. 

A good idea is to save the original drive 1 PDRIVE specification in an unused slot before doing 
this, e.g.: 

PDRIVE 7=1 

The system can then be quickly restored to its original state by: 

PDRIVE 1 = 7, A 

A word of warning - NEWDOS can transfer all types of files from Model I disks including system 
files and DOS utilities. These are of no use on the Model III and may produce disastrous effects 
if you attempt to run them. 

- 00000000000 - 
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***** THEORY AND TECHNIQUES OF SORTING - PART 7 ***** 
by Bernie Simson 

All the previous articles in this series concentrated on algorithms for purely sorting a list 
of values, whether numeric or alphanumeric, while the list resided in the main memory of the 
computer. It may now be obvious to those who have been following the articles that to merely 
sort a list of values in main memory based on some predetermined collating sequence (Ordering 
Rule) by whatever algorithm, is of no practical use to the user who wants to produce a report 
of, say, debtors in descending order of Amount Owed within ascending order of Postcode, from 
a Debtors Masterfile that contained, among other vitals, the Amount Owed and Postcode of the 
debtor. Such a report would be useful to an organization having regional collection officers. 
So, assuming the Debtors File is in Debtor code sequence, an internal memory sort of a variety 
presented in the preceding article will have to be augmented with some other mechanisms to produce 
a report in the desired sequence. This leads to the discussion on Record Sorting and External 
Sorting Techniques. 

It is necessary to consider Record Sorting Techniques because in most applications, data to 
be sorted is organized as records. 

External Sorting Techniques are necessary when the complete file, or its complete list of keys, 
is too big to fit in main memory all at once, which, in most applications, is usually the case. 

RECORD SORTING 

It is assumed that a Disk system is available. Sorting records that will not all fit in main 
memory in a Tape-based system is... well, er, shall we say a little cumbersome! 

Also assume at this point that all the records of the input file will fit in main memory. Figure 
1 shows two techniques for sorting records. The records are read from Disk into an array, com- 
prising a column containing the keys upon which ordering is to occur, and a column for the rest 
of the record. If the key and the rest of the record are of different Types (e.g. numeric & 
alpha), then two arrays are used. It does not matter as far as the algorithm is concerned. 

In the first technique, the key column is considered as a list of items, and is sorted using 
one of the many Internal Sorting Algorithms in Articles 1 to 6 of this series, except that when 
two Keys are swapped in the sort, their corresponding records are also swapped, so that the 
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ARRAY IN MEMORY 
SORTKEY RECORD 



SORTKEY 



RECORD 



POINTER 
VECTOR 



f* 



KEY 
SWAP 




11 


JONES 


65 


VAGG 


42 


PAAY 


58 


ADAMS 


23 


SMITH 






294 


BROWN 



<1 ~x 



CORRESPONDING KEY 
RECORD SWAP 
SWAP 



11 


SMITH 


65 


VAGG 


42 


ADAMS 


58 


JONES 


23 


PAAY 






294 


BROWN 





4 


CORRESPOND- 


3 


ING 
POINTER 
SWAP 


5 


V 


2 


\i 


1 








512 



(a) RECORD SWAPPING 



(b) POINTER SWAPPING 



SORTKEY 



RECORD 



FIGURE 1. - RECORD SORTING 



11 



23 



42 



58 



65 



(c) RETRIEVAL EXAMPLE AFTER POINTERS SWAPPED 



294 



SMITH 



VAGG 



ADAMS 



JONES 



PAAY 



BROWN 



RELATIVE 
POSITION 

1 

2 

3 

4 

5<— 1 



POINTERS RETRIEVAL LIST 



512 



* 



11 

23 

42 
A 



JONES 

SMITH 

PAAY 
A 



relationship between the key and the record is not lost, 
overhead, especially if the rest of the record is quite long. 



This can become quite a processing 



In the second technique, a pointer vector is also introduced, initialized to start at some predeter- 
mined point (1 in this example) so that each element value is one greater than the previous 
element value. Then the key column is sorted as before, except that when two keys are swapped 
in the sort, instead of the corresponding records being swapped, the associated pointer vector 
items are swapped. The pointer vector thereby becomes an index into the record, so when an 
ordered list of the records is required, the key vector is read sequentially, using the pointer 
vector index to access the rest of the record, as demonstrated in Figure 1. 

This latter technique of record sorting is more efficient, but at a cost of additional storage 
in main memory of the pointer vector. However, this is a small cost compared to the overhead 
of swapping the rest of the record on key swap. 

EXTERNAL SORTING 

As mentioned before, external sorting is necessary when all the records requiring sorting will 
not all fit in main memory. External sorting involves merging lists of records created in the 
internal sort phase of the sort program. 

Let's first consider the techniques of producing sorted sublists. A chunk of the input file 
is read into main memory and sorted as described under record sorting. When complete, the chunk 



VOLUME 3, NO. 12 (JULY, 1983) 



MICRO-80 



PAGE 8 



has to be stored away so that another chunk can be read in and sorted. The chunk is referred 
to as a sublist. Sublists are stored by writing them to one or more temporary disk files called 
Workfiles. These Workfiles vary in nature, depending on which merging technique is used on 
the sublists. Three methods of sublist production will be shown, with particular regard to 
external ^sorting in a microcomputer environment. 

METHOD 1 



Refer to Figure 2(A). Only the sorting key is read into an array, and a pointer vector is built 
while reading in. The pointer vector items are swapped when a key swap occurs. When the inter- 
nal sort is complete, the input file records are accessed using the pointer vector as an index, 
and the entire records so retrieved are written to a Workfile. 



SORTKEY 



POINTER 



SORTKEY 



RECORD 



11 


4 


23 


1 


42 


5 


58 


2 


65 


3 






294 


512 




11 


JONES 


23 


SMITH 


42 


PAAY 


58 


ADAMS 


65 


VAGG 






294 


BROWN 




INPUT 
FILE 



WRITE 




SUBLIST 
WORKFILE 
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(b) WRITING ENTIRE RECORD TO WORKFILE 
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FIGURE 2 - SUBLIST PRODUCTION METHODS 




SUBLIST 
WORKFILE] 



M ETHOD 2 

Refer to Figure 2(B). The entire record is read into one or several arrays, and a pointer vector 
is built while reading. The key column is sorted as in Figure 1(B), again producing an index 
in the pointer vector, and this time the records are written from memory to the Workfile, without 
having to access the input file again. 

METHOD 3 



Refer to Figure 2(C). The input file is read and only the key is placed in an array, with a 
pointer vector, and sorted in the same way as in Method 1. This time, instead of the entire 
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record being retrieved from the input file and written to the Workfile, only the array is written 
(being key and pointer) to the Workfile. The output file, when properly sequenced after merging, 
is known as an " ADDROUT " file. 

Each of the three methods has its own advantages and disadvantages. 

METHOD 1- Because only the key is read in, a large internal sort list is possible, (i.e. more 
r ecords p er given memory space available), meaning large parts of the file are sorted internally, 
where operations are fastest, and not as many sublists are produced as in Method 2, meaning 
fewer merqe operations. Its disadvantage lies in the fact that an additional random read of 
the input file is required to create the output sublist in the Workfile. Disk access operations 
are expensive in terms of time. 

METHOD 2- Because the entire record is read into memory at the beginning of the internal sort 
phase ~~no additional random read as in Method 1 is required to create the sublist in the Workfile. 
The disadvantage is that because each item in memory involves the entire record, fewer items 
per given memory space can be read in during each internal sort phase, thereby meaning more 
sublists in the Workfile for merging. This will result in more Disk operations during merging, 
something that you should keep to a minimum in time-critical operations. 

METHOD 3: Same advantages as for Method 1. Also, since sublist records are smaller (key and 
pointer o nly) than in Method 1, merging operations will be faster. The disadvantage is that 
the output file after merging will only be an ADDROUT type. If a final sorted file is required, 
the ADDROUT pointers must be used as an index into the input file to retrieve the records in 
the desired" sequence. However, this need not be a disadvantage if the program requiring records 
to be in a particular sequence recognizes that fact (e.g. the Debtors Report mentioned above) 
and reads the ADDROUT file sequentially instead of the final output file. 

Note that, at this point, I have not shown how the sublists are organized in the Workfile(s). 
This will be discussed in the next article. 

So far, I have shown how records could be sorted and sublists produced ready for merging. There 
is still the Debtors Report problem of sorting on Amount Owed within Postcode, with a mixture 
of ordering - descending on Amount Owed, ascending on Postcode. These features, and more, are 
provided by most computer manufacturer-supplied sort packages. 

SORT PACKAGES 

This is a general -purpose software package that is driven by user-supplied parameters, and can 
be run standalone, or under "Call" by a host program, whatever the case may be. Some of the 
features provided by these packages are: 

* Input file/output file specification, with optional input file replacement. 

* Multi-key sorting (Debtor Report example) 

* Multi -sequence sorting (ascending/descending mix) 

* Selective input record selection 

* Multiple input files 

* Merge option activation only 

* ADDROUT output file only 

Let's look at how some of these features could be implemented. 
MULTI -KEY 

The various subkeys of the input file which will determine the final sequence are usually specified 
by their position and length in the record. So, in our example, Amount Owed may be specified 
as starting at byte 35, as length 5, as Type Packed Decimal, as Sort Level 2, and Postcode as 
starting at byte 22, of length 4, as Type Character, as Sort Level 1. 

The various parts of the record are extracted and used to form a sortkey, with Postcode being 
in the most significant part (left) of the sortkey. (The sortkey is built by concatenating 
the selected subkey values when reading the input file, and is used as the key for sequencing 
in the internal sort phase, and external merge phase). 

MULTI-SEQUENCE 

When specifying the subkeys, the sequence of each is also specified, whether ascending or de- 
scending In our example, Postcode is specified as ascending, and Amount Owed as descending, 
so that the most serious Debtors appear at the top of the list for each region. In order for 
records to be sequenced according to this specification the subkey Amount Owe d i s compl emented 
before it is built into the sortkey. This means that for a particular record, if _the amount 
owed is 12,448.30, its complement is 9,987,551.70, because the maximum value for a Packed Decimal 
filld of length 5 is 9,999,999.99 and 12,448.30 subtracted from 9,999,999.99 is 9,987,551.70. 

If the Postcode of an input record is 5090, then the sortkey will be an alpha with a value of 
"5090998755170" for that input record. 
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Using this complement technique for descending subkeys, the internal sorting algorithm is simplified 
because it need not determine whether an ascending or descending comparison should be made on 
two keys, because the sortkey will have already taken this into account, even if only one key 
of descending sequence is specified. The sortkey will simply be the complement of the specified 
key in this case. 

SELECTIVE RECORD SELECTION 

This is simply achieved by requesting parameters for record selection, such that if the specified 
condition was true, the input record is selected, otherwise it is ignored, and will therefore 
not appear in the final sorted file. 

ANSI COBOL SORT FACILITY 

The American National Standards Institute has documented a Sort Facility for COBOL compilers 
(most commonly accepted high-level language for business applications). 

In essence, this provides the COBOL programmer with sorting facilities by writing the sort command 
in the program. It provides most of the features found in manufacturer-supplied sort packages, 
with an added option of performing user-specified operations on the record before it is passed 
for sorting, and before it is written to the Workfile. 

However, as with most "standard" languages, various enhancements are made by manufacturers to 
the compiler, and other features as defined by ANSI are dropped, when implemented on their own 
hardware. Consequently, not all COBOL compilers support the Standard Sort Facility. I imagine 
that this would tend to make the compiler unnecessarily complex, in view of their own supplied 
sort packages. Also, the sort facility must, by definition, be of a very general nature, and 
therefore usually not the most efficient implementation on a particular machine. What the manu- 
facturers can do is supply a Sort Package that is more efficient because it is designed to run 
on their hardware. So much for "Standards" - they sometimes tend to restrict technological 
progress. 

TO SUMMARIZE ... 

There is more to sorting in a practical sense than sorting a single list of items in memory. 
Practical sorting requires sorting of records, with regard to the fact that not all the records 
may fit in main memory. 

There are various phases to sorting records in a file: 

1. Parameter specification 

2. Input file sublist transfer to memory 

3. Internal sort 

4. Output sublist production 

5. Sublist merging. 

The various techniques of sublist merging will be considered in the next article. 
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A number of readers have made requests for an article explaining how to increase the amount 
of memory in the System 80 CPU. The following article by Mr. Brian Hill describes how such 
a modification can be made. However, before attempting this modification please take careful 
note of the following warnings. 

WARNING 

Installing this modification WILL VOID YOUR WARRANTY. Readers with little or no experience 
of electronics and soldering are advised NOT to perform this modification. The use of a low 
voltage, well -earthed soldering iron is MANDATORY to avoid the risk of causing damage to the 
components in your computer. MICRO-80 advises readers that we have not tested this modification 
and can accept no responsibility for its performance. Eddy, our Hardware Editor, has reservations 
about the System 80 power transformer. On early models in particular, the transformer is barely 
adequate and there is the possibility that the extra current required by this modification will 
cause this transformer to run hotter and fail. 

***** HOW TO DOUBLE THE SYSTEM 80 RAM FOR $15 ***** 
by Brian L. Hill 

Faced with the need for more memory, a $425 price tag on the expansion interface and a low bank 
account, I took a hard look at the insides of my System 80. I found that I could double my 
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memory capacity to 32K for $15! 

My converted System 80 has been running with this modification since January and I have converted 
another machine owned by a friend with no problems. 

The System 80 divides the 64K memory addressing capability of the Z80 microprocessor into four 
blocks of 16K: 

BLOCK 1: system ROM, video RAM and keyboard 

2: internal RAM 

3: external RAM - total of 32K 

4: external RAM - total of 48K 

To access any memory in the system, the block has to be selected, the address within the block 
decoded, the block of memory enabled and then the data buffers for that block turned on. In 
the System 80, IC Z25 (74LS139) is used to decode address bits 14 & 15 to select the four groups 
of 16K blocks. The outputs for Blocks 1 & 2 are used with additional circuitry to enable ROM, 
etc. and to turn on the data buffers for ROM & RAM. The output pins for Blocks 3 & 4 are not 
connected or used since additional RAM is expected to be in the expansion interface complete 
with its own decoders and data buffers. 

To double the memory, all I had to do was to "piggy-back" the new RAM on top of the original 
RAM. The new RAM would then share all the address lines and data lines of the original RAM. 
The only thing left to do was to enable the new RAM when addressed and to turn on the data buffers. 
To select the new RAM only required a few logic gates in one chip and I could use the unused 
output pin for Block 3 from Z25 to enable the data buffers. And when I looked inside the machine, 
I found that the manufacturer had provided a spare 16 pin DIL location right next to Z25! 

PROCEDURE: 

1. Remove the top cover of the machine and then the keyboard. 

2. Separate the two main boards and remove the CPU board (left hand one that connects to the 
keyboard) . 

3. At the bottom of the board, next to Z25 and the last RAM (#8 on my diagram) there is the 
spare 16 pin DIL Location. Note that on the top of the board there is a 5 volt supply rail 
going to pin 16. 
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4. Fit a 14 pin DIL socket into the spare 16 pin DIL location, keeping the socket to the left 
so that pin 14 fits into the 5 volt supply. 

5. Wire up the socket jumpers as per the diagram. I used KYNAR wire-wrap wire because of its 
fine size and tough insulation. The circuit was chosen to keep all jumpers as straight 
as possible to eliminate the possibility of short circuits. 

6. Locate Z39 and connect a jumper from pin 6 Z39 (CAS) to pin 5 of the socket. This will 
be the RAM enable clock pulse. 

7. Jumper from Z25 to the 14 pin socket as per the diagram to bring the address lines 14 & 
15. These are decoded to pass the enable clock pulse to the RAM enable pins when the 3rd 
Block of memory is addressed. 

8. Finally connect the supply ground to pin 7 of the 14 pin socket. The ground rail is on 
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the underside of the board running along the bottom edge of the board from the side to the 
new socket. (You would think this was meant to be!) 



A14: PIN 14 Z25 
A15: PIN 13 Z25 



+ 5. 
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NEW 14 PIN IC 74LS10 
CONNECTION DIAGRAM 
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9. Locate Z21 from the diagram and remove the excess solder from pins 1 & 2 with a solder sucker 
or wick. These two are bridged together and a connection taken from pin 2 on the top of 
the board goes to Z22. So we'll borrow pin 1. (Z21 = 74LS20) 

10. Carefully cut a groove between pins 1 & 2 with a sharp knife removing about 1 mm of copper 
as shown in the diagram. 

11. Connect pin 1 of Z21 to pin 10 of Z25. This will enable the data buffers when addressing 
Block 3. 
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12. Take the 8 new RAM chips and carefully bend pin 15 outwards as shown in the diagram. Bend 
the rest inwards so they are parallel. 

13. Carefully slide the new RAM's over the original RAM's, until they slide into the chip sockets 
and sit on top of the originals. Although only a little of the legs enter the sockets, 
the additional pressure of double thickness in the socket hole does hold them quite firmly. 

14. With more fine wire, carefully connect all the pin 15' s together, looping from RAM #1 to 
RAM #8. Use a clean tip on the iron to solder the wire to the legs as quickly as possible. 
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15. Finally jumper the looped pin 15" s to pin 8 of the new socket. If you use KYNAR wire, then 
you can pass the wire jumper to the other side of the board through the plated-through hole 
between Z25 and the new socket. 

16. Fit a 74LS10 chip to the new socket and reassemble the computer (provided you have double 
checked it all ! ). 

17. Power up your System 80 and answer "READY ?" with 'NEW LINE' as normal. The first thing 
you will notice is that the computer will take a little longer to come back with the READY 
prompt. This is because you now have a little more memory to check out. 

18. When READY comes back, type 'PRINT MEM' and 'NEW LINE' and the computer will respond with 
31956. 

As I have said, the modification worked just fine, but I did experience a problem which had 
not occurred before. The System 80 suffered from unexpected crashes, usually around 5pm to 
7pm. The extra drain on the 5 volt power supply made my machine less resistant to brown-outs, 
a drop in the supply voltage due to extra demand on the supply system. The answer was simple: 
swap the 5 volt 1 amp regulator with a LM323 5 volt 3 amp regulator (pin compatible) and no 
more problems. The other machine I modified lives in Newcastle. Its owner has had no problems 
at all and it is operating on the original 1 amp regulator. Maybe it is because I live in a 
country town, or perhaps because I live in N.S.W. with its notorious power generating system. 
The transformer, rectifiers and capacitors are capable of supplying the modest demands the addi- 
tional memory requires. So if you experience those annoying crashes, try changing the regulator. 

Finally, the BLOCK 4 decode (pin 9 of Z25) is still there. I brought it out to an unused pin 
on the expansion edge connector. The reason I did not use more memory internally, is because 
I plan to build a 16K RAM Board to plug onto the expansion connector and allow me to add RAM/EPROM 
mix to 16K. I can then have all my favourite routines (FASTER, RENUM, KEWORD, MERGE, PACK, 
etc.) in the machine all the time. 

- 000000000 - 
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***** TRS-80 ASTROLOGY ***** 
A Review by David Nourse. 

This program, written in machine language for 16K Level I and Level II systems, will compute 
a Natal Horoscope for anyone born in the present century. The Horoscope can be printed on an 
80 column printer, producing an impressive wheel -shaped chart as well as tables of Astrological 
data. 

The tables of data, which would enable the user to draw up his own chart, can also be output 
as screen displays. 

A Natal Horoscope shows the position of the sun, moon and planets in relation to the earth at 
the time of a person's birth. The program offers a much quicker and easier method of preparing 
a Natal Chart than the traditional methods, which involve intricate time calculations and tedious 
reference to tables of planetary movements. It is well documented: a 33 page booklet provides 
detailed instructions for running the program and a summary of the effects of the planets, signs 
and houses. An attractive wall poster provides additional summary information and some very 
stylish artwork. 

The data generated by the program include the precise placement of the planets in their signs 
and houses, the positions of the cusps of each house, and the elements and modes of the signs. 
A table giving most of the important aspects of the planets, that is, their apparent angular 
relationships (which may be important factors in a chart), is also produced. I have verified 
the accuracy of the computations by comparisons with published data. The accuracy is generally 
much better than the one degree margin of error mentioned in the documentation. 

The program requires the precise time, date and place of birth to compute a chart. If the birth- 
time is unknown, incomplete data can still be generated. The place of birth is entered as co- 
ordinates of latitude and longitude, which can usually be obtained from a school atlas. A 
"progressed" chart, indicating trends for a particular year, can also be computed using a subject s 
birth data, simply by adding to the birth date one day for each year of the subject's life (an 
established astrological technique). 

Interpretation of the results is left to the user. Astrologers believe that the positions of 
the planets at the moment of birth have a profound and lasting influence on individual behaviour. 
Proper interpretation requires a knowledge of the many ways in which planetary influences may 
interact. The program documentation does not give sufficient detail for this purpose. However, 
some useful books are readily available (for example, Jeff Mayo's "Teach Yourself Astrology , 
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published by Hodder and Stoughton) . 

Tandy classifies this program as a game. Many people do, however, take Astrology seriously. 
A careful interpretation of a Natal Horoscope can produce surprising results which are difficult 
to explain as chance outcomes. My own initial scepticism has been somewhat eroded by investigation! 

My only reservations about the program relate to the price and to a technicality. While this 
is a sophisticated program, incorporating complex corrections for time and lunar position, I 
feel that its $59.95 price tag is excessive. On the technical side, the program uses the Placidean 
System of House Division, which is not universally accepted by Astrologers. I can, however, 
recommend the program to practising Astrologers and beginners alike as a means of saving time 
and avoiding inaccuracies in casting horoscopes. 

- 0000000000 - 



***** MICR0BUGS ***** 

Although we make every effort to ensure accuracy in the material we publish, inevitably errors 
and omissions will occur. In this section, we print corrections to those bugs that have been 
reported. 

FREE SOFTWARE LIBRARY - COMPOSER 

Due to an oversight, some of the changes to the 80 composer program in the Free Software Library 
have been omitted from the instructions. These changes are ONLY required where the program 
is being typed in from the book and the user is trying to convert the cassette version of the 
program to run on a disk system. The program as supplied on the Free Software disk is correct 
and will run on a disk system. This Microbug ONLY affects users trying to convert the cassette 
version. The following lines are those that need to be changed: - 

10 DATA62, 16, 211, 254, 221, 33, 54, 128,221,78,0,121,183,200,221,70,1 

,62,5,211,255, 16,254,221,70, 1,62,6,211,255,16,254,13,194,14,128, 

221,35,221,35, 1,255,255,33,48,0,9,218,46, 128, 195,8, 128 

20 CLEAR 1 000 : DEFUSR0=?<H8000 ; F0RK=?vH8000T0?-H8034 : READ Y : POKEK , Y : N 

EXT 

25 PQKE8«H8036 5 

1 eo P=?<H8034 5 GDSUB420 

330 W=USR0 ( > s GOTO 1 90 

410 PR I NT3332 , " DUMP PARAMETERS ARE; START =-32768 END="P+N+2" E 

IMTRY =-32768"; : SOTO 190 

The followinq lines should be DELETED s— 

405 , 600 , 6 1 O , 620 , 630 , 640 



DR. WHO ADVENTURE - Vol. 3, No. 8 July, 1982 

There is an error inline 840 of the Main program. It should read: 

840 A$="":INPUTA$:IFA$=""840 

If you forget to CLEAR 50 after running the Initialiser then an OM error will occur when you 
try to CLOAD the main program. To avoid this possibility, add the following line to the Initialiser 

190 CLEAR 50 

- 0000000000 - 
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***** SINK THE ENEMY NAVY (Colour) - by J.C. Bennett ***** 
A 2-dimension array is set up to record the status of each position on the grid, where: 

= No ship here; no moves (shots fired) here. 

1 = A move (shot fired) has been registered here. 
2-9 correspond to the 8 different ships. 

10 = A square adjacent to a diagonal ship. 
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There is a one dimension array set up for each ship to record the 'POKE' position (Lines 2900- 
3000). These numbers are used when blocking in the areas indicating that a ship has been sunk 
(Lines 2020-2890). 

While the player is reading the instructions the computer is positioning the ships. 

A random position is selected (L380) 
A random direction is selected (L390) 
The length of ship is calculated (L400) 

All the positions needed for that length of ship in that direction from that position are checked. 
If any are already being used or are outside the grid, then there is a return to Line 380. 

If the required number of squares are available, then those positions in the 2-dimension array 
are set to the appropriate number. 

If the ship is set diagonally then the adjacent positions to the left and right are set to 10 
to guard against having ships set diagonally at right angles and crossing (L3010-3090) . 

Moves are entered using INKEY$. The ASCII value is used and numbers calculated for A and B. 
A is used to calculate horizontal position and B for vertical when making a display on the screen. 
The same A and B are used to access the information stored in the 2-dimension array (L1780). 

The score is increased by 10 for every hit on a target. A sunk ship scores 100 times its length 
minus twice the number of moves taken before that ship was sunk (e.g. L2090). 

TO PLAY 

Select your co-ordinates and type them in. If you miss you will see "#" displayed at those 
co-ordinates and a 'miss' tone will be heard. If a hit is scored a '*' will be displayed and 
a 'hit' tone will be heard. When all the possible hits on a ship have been made, the '*' signs 
will be replaced by coloured blocks that indicate the type of ship sunk. 
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***** MASTERMIND (Colour) by D. Zwart ***** 

This game will hide a specified number of characters of a specified nature. For example, the 
computer asks how many items to hide. This is only limited by the amount of string space CLEARed 
(I played the game with 40 letters hidden without CLEARIng string space). The next thing the 
computer prompts is "FROM". This is where you specify the lowest letter, number or punctuation 
you want hidden. (Your ASCII character code will show you how the punctuation is arranged). 
Then it prompts 'TO'. This is where you specify the highest letter, number or punctuation you 
want hidden. At this stage, the computer is waiting for you to type in your guess. If you 
make a mistake the back space will rub out your current line. If you give up the ESC key will 
give you the answer. A tone will be heard each time a key is pressed. Good Luck! 

Line 90 Will dimension to the number you specify to hide. 
100-120 Are input requests 

120 Will change the A and B inputs around if they were entered high/low instead of low/high. 

130 Randomly selects your specified parameters. 

140 Counts the inputs per guess. 

170 Checks for back space and rubs out current line returning to 140 to reset the counters. 

180 Checks for 'ESC and prints the answer. 

190 Checks for keys outside specified parameters and rejects them. 

210 Counts numbers in right place. 

220 Counts numbers in wrong place. 

240 Prints your current guess 

250 Prints how many 'rights' and counts number of guesses. 

260 Gives how many moves you took and resets the game. 
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***** GOLF - LII/16K ***** 
by Robert Glucz 

This program is designed to run on a TRS-80/System 80 Level II - 16K machine and uses approximately 
14K of available memory. 

The majority of instructions are provided within the program itself, and after a few games these 
may be by-passed. However, this should serve as an overview, as well as clarifying some minor 
points. 
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MAIN FEATURES 

- Play from 1 to 18 holes. 

- Graphic display of fairways and greens. 

- Sand and water traps, trees, rough, etc. 

- Par 3, 4, 5 of varying length. 

- Select clubs, direction, strength. 

- Hook or slice on strokes 

- Duff shots, penalties, and rebound off trees. 

- Cut and slope on greens. 

- Handicaps 

- Replay stroke facility. 

- Practice green. 

GAMES FORMAT 

The game begins by asking players' names and proceeds to explain the rules (if desired) 
fairway is then drawn on the screen and each player is asked, in turn, to play a stroke. 



Sand 
Trap 



J 



GREEN 



Water, trees, or rough. 



Sand or water 
Trap 



Tee 



TYPICAL FAIRWAY 



Water, trees or rough. 



After each shot, the possibility exists to replay the shot, if the desired result wasn't achieved, 
or merely for practice (as long as nobody is watching). 

When both players have landed on the green, the fairway display disappears and is replaced by 
the green and hole. 

Placement of the balls on the green is semi -random. 

The closer you land to the centre of the green (while on the fairway) the closer you are placed 
to the hole. 

On the green itself, two parameters will affect your putt; slope and cut. 

The slope of the green is a random value for each green that is multiplied by the strength factor 
of your putt, and is either added or subtracted from the angle (direction) you chose to putt. 
(This corresponds to slope up or down on the screen). 

Slope governs the shot until near the end of its movement, at which point the cut of the green 
will take over and deflect the ball either left or right by a random angle. Cut and slope values 
are displayed as "?" until after the first person has putted and they are then shown on the 
screen. 



This gives the second player an 
i.e. furthest away putts first. 



advantage; wel 1 -deserved since he landed closest to the hole, 



When both players have putted-out, the scores are displayed and the next hole is presented, 
with the lowest scorer on the previous hole playing first from the tee. 

Important points to note are: 

- Club, direction, strength, etc. should always be entered separated by comma's, otherwise the 
screen will scroll up and the display will be affected. 

- If this happens, you can either replay the shot (which redraws the screen) or do nothing, in 
which case the screen will be redrawn for the next player's shot. 

- Entering "9,0,0" as your shot will allow you to access information that you may have forgotten, 
such as clubs, directions, hints, etc. You may then return to your shot. 

- "9,0,0" cannot be selected whilst on the green. You are left to ponder your troubles. 

- If you wish to restart the program, use RUN 100 rather than RUN, since the machine-language 
code embedded at the start tends to cause "funnies". It is all right to use just RUN for 
the first execution of the program after loading (in fact, it's necessary, or you won't load 
the machine language program at all). 



- 0000000000 
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CLEANUP - LI/4K by D.S. Brenton ***** 



This is a game of skill. The town's mayor has sent you on a mission to collect all of the rubbish 
piles left in the town area. This may seem easy, but there are two problems - 

1. You cannot hit any white spot as these are sites where rubbish has already been collected. 

2. You cannot hit any white line, as these represent routes that have already been cleaned 
before. There is one exception to this rule: when you have collected all of the rubbish, 
you may touch the white areas and your score will be calculated. 

If you destroy the top white area by pushing the ENTER key too many times, you will be accused 
of cheating and lose the game. Choose your level of difficulty, and good luck! 

- 0000000000 - 



***** E = MC2 - LII/4K ***** 

In this short program, you can see what happens to the mass of an object as its speed increases. 
Einstein's theory of relativity proposes that the speed of light (about 300,000km. per second 
or 186,000 miles per second) is the limiting velocity for any object in our universe. As a 
measure of its consistency, it also predicts that the mass of an object increases with speed 
approaching infinity as the speed approaches that of light. 

First of all, you enter the mass of the body at rest (in kilograms) and then its speed (in miles 
per hour). The program will then display its relativistic mass at that speed. 

- 000000000 - 



***** 



ANAGRAMS - LII/16K by Michael Merry lees ***** 



Anagrams are words in which all the letters are jumbled up. It is an old game often played in 
schools, in crossword puzzles and on quiz shows. 

The purpose of the game is to try and unjumble the anagrams in a limited time. If the player 
is successful he is rewarded with a point added to his score. 

When you run the program, it will ask if you want instructions - if so, type "I" and away you 
go. 

All during the program the only time you press "ENTER" is when you are asked which level of 
difficulty you want and whether Professional or Amateur timing is wanted. 

Anagrams unfortunately requires a computer with 16K to run. The program itself takes up about 
8K and the strings and variables bring it up to about 10.5K. Even using the memory savers 
following, the program still wouldn't fit in a 4K Level II TRS-80. 

For any people with not much memory I suggest you remove the remarks, and remove lines 20 - 
120 (the instructions). 

You can save some memory by removing data. MAKE SURE that the total amount of words in line 
numbers 530-650, 660-670, and 680-720 all are divisible by 5. Then put the totals of the three 
groups in a data statement as I have at line 620. 

- 0000000000 - 



***** SOUTH AUSTRALIAN RACE HORSE PERFORMANCE GUIDE - LII/16K By Geoff Egel ***** 

The main aim of these programs is to provide an up-to-date performance guide record for any 
horse that has raced in South Australia, given that relevant data has been entered on a Masterfile 
and, when used in conjunction with the Inquiry file, to show the following data for the last 
fifteen weeks: weeks since run, distance, weight carried, finishing rating and today's rating. 
All horses entered on the Masterfile are sorted into alphabetic order. 

Requirements 

(a) One TRS-80 Level 2 16K equipped with a cassette recorder. 

(b) Access to the racing section of the Sunday Mail published in South Australia. 

(c) Optionally, all firsts, seconds and thirds from all mid-week races raced in South Australia. 
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(d) Two C-15 cassettes (one being for the Inquiry file, the other for the Inquiry file update). 

(e) Three C-120 cassettes for the Master file. 

SPECIAL FEATURES 

(a) All data is automatically sorted into alphabetic order and deleted after fifteen weeks. 

(b) Provision has been made for error correction at all stages without the need to retype the 
correct data. 

(c) The Inquiry file is able to hold information for up to one hundred and fifty runners. 

(d) The Masterfile can be updated by additional information insertion or by using the Inquiry 

file update. 

(e) Additional information is used to enter mid-week results. 

(f) Weekly Masterfile updates can be checked for accuracy and data can be corrected before 

being merged with the Masterfile. 

(g) A Masterfile routine has been included to enable the operator to correct the Masterfile 

data. 

OPERATING INSTRUCTIONS 
Inquiry File Request 

Individual horses can be compared using the single comparison. 

The race horses for a full meeting are entered by using the Inquiry File. 

Data common to all horses does not need to be retyped. 

When completed, the Inquiry file is compared to the Masterfile and data displayed should be 
written down for further reference. The horse having the best ratings is usually the one to 
follow for a place (although they sometimes win, more often they place). 

Masterfile Update 

This consists of two programs, Part 2 and 3. 

(a) Masterfile Inquiry file update. 

This program will allow the updating of information collected on the Inquiry file request 

collected the previous day (e.g. horse name, weight, distance) from results published in 

the Adelaide Sunday Mail or in the case of mid-week results, using the Time Variants set 
out below. 

(b) Additional Information Insertion. 

This option should only be used when the Inquiry file has been updated or when the Inquiry 
file would not be of much use as with mid-week results where the first three places can 
only be approximate. When the Inquiry file with Additional Information has been completed, 
it should then be saved on a cassette no smaller than C-15. 

To begin a Masterfile all it is necessary to do is enter the information using Additional 
Information Insertion and save it to tape. This will become the new Masterfile. 

The number of horse names and data should not exceed one hundred and eighty at one time. 

(c) Masterfile Merge and Update (Part 3). 

To start this program the computer should be reset and memory size set to 32512. This 
program will allow an array of two hundred and fifty items which will be deleted and added 
to in alphabetical sequence via the output and input routines. 

This program will also ask for a time period of 1-15 weeks; if a longer period is required, 
then the relevant program line would need to be changed. 

If updating is to be conducted mid-weekly as well as at weekends, Line 260 should be changed 
from DC=DC+1 to DC=DC+.5. There is also an option that will allow you to check and correct 
data in the array before sorting and output. All data is packed in groups of five for 
input and output. To save data for a period of fifteen weeks on one side of a cassette 
will require a CI 20 cassette and the three generation Tape Saving System should be used 
(Grandfather - Father - Son). 

HINTS 

The cassette recorder should be demagnetised after each completed Masterfile update. 
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cro-so PRODUCTS CATALOGUE 

This catalogue contains a selection from the wide range of peripherals, interfaces, computers and 
software carried by MICRO-80 for your computer. If you don't see the item you want, contact us, we 
probably have it anyway! 

MICRO-80 has been supplying customers throughout Australia and the Pacific region by mail-order for 
2 ! /2 years. Our customers find this a simple and efficient way to do business. You may place your order 
by telephone or by mailing the order form from any issue of MICRO-80 magazine. Generally, it takes 
about one week from receipt of order until despatch. You should allow 2-3 days for your letter to reach 
us and 7-10 days for the parcel to reach you, making a total turnaround time of 2 1 /2-3 weeks. 

WAEKANTY AND SERVICE 

All hardware products carry a 90 day parts and labour warranty either from the 
manufacturer/distributor or from MICRO-80 Pty Ltd. In many cases, warranty servicing can be 
arranged in your own city, otherwise goods will be repaired by our own team of technicians in our 
Adelaide workshops. 

TRADE-INS AND TERMS 

MICRO-80 can accept your existing equipment as a trade-in on new equipment. We can also arrange 

consumer mortgage financing or leasing on larger hardware purchases. Contact us for details. 



LMW EXPANSION INTERFACE for the Model I 

• Fully assembled in attractive case with documentation and 

power supply. 

Compiete with 32K RAM, Floppy Disk and RS-232-C interfaces. 

PRICE $S50 plus $10 freight 
•BARE BOARD, with documentation for $110 plus $2 p.&p. 



mm m computer: 

CHARM $55=00 plus $2.00 p.&p. 

A programmable character generator for designing character 
sets, symbols and graphic characters with a maximum of ease 
and flexibility. 



AUTOPLOT $125.00 plus $2.00 p.&p. 

Aufoplof enables you to make use of the high resolution capability 
of the LNW 80 more easily, with the ability to produce hard copies 
on a suitable printer with bit mapped graphics. 
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Manufactured in America by LNW Research Corporation, the LNW80 II has the 
following outstanding features: 

• Completely software and hardware 
COMPATIBLE with the TRS-80 Model 1 . 

• HIGH RESOLUTION COLOUR 
GRAPHICS - 4 MODES: 

- B/W LO-RES 128 x 48 

- B/W HI-RES 480 x 192 

- COLOUR LO-RES 128 x 192 in 8 

COLOURS 

- COLOUR HI-RES 480 x 192 in 8 

COLOURS 

• CP/M Disk Operating System. 
@ Single and Double Density Disk 
Operation. 

• Supports 5 1 A inch or 8 inch Floppy 
Disk Drives. 



• HI-RES COLOUR (R-G-B) and 
video outputs. 

• 3 screen display modes: 

— 64 characters x 16 lines 

— 80 characters x 16 lines 

— 80 characters x 24 lines 

• SOFTWARE SUPPORT 
Apart from being able to run all TRS-80 
Model 1 software and all CP/M software, 
there is also an extended BASIC 
interpreter available for the LNW80 II 
using most of the same commands as 
the TRS-80 Colour Computer but with full 
LNW Graphics Resolution, SET, RESET, 
POINT, LINE and CIRCLE as well as 
special commands to generate sound 
effects and tones. TRS-80 Colour 
Computer BASIC programs can be 
transferred to the LNW with only minor 
changes. 

Prices include Sales Tax and are subject to change without notice. Prices are 
FOB Adelaide. Add $20 road freight anywhere in Australia. 
All equipment carries MICRO-80's Australia-wide 90-day warranty covering 
parts and labour. 



• 48K RAM in TRS-80 mode plus 16K 
High Resolution graphics RAM. 

• 64K RAM in CP/M mode plus 32K 
Banked in, usable in BASIC, plus the 16K 
High Resolution Graphics RAM. 

• 4 MHz Z80A microprocessor — over 
twice the operating speed of the Model 
1. 

The LNW80 II is the ideal computer for the serious hobbyist or businessman who is 
seeking a higher performance, more reliable computer to replace his TRS-80 Model 
1 without sacrificing his investment in software or his programming experience. The 
LNW80 II uses standard Tandy or Tandy compatible disk drives. If you already have a 
disk TRS-80 system you may continue to use your existing disk drives on the LNW80 II. 

LNW80 ll Computer — complete except for disk drives and monitor Includes: 

- CP/M Disk Operating System Dosplus 3.4 Double Density Disk Operating System 

— LNW Extended Colour Basic Interpreter $2850 INC.S.T. 

HI-RES Green Phosphor Monitor $265 INC.S.T. 

Super HI-RES Hitachi RGB Colour Monitor $1250 INC.S.T. 

Two Singlesided 40 Track Double Density Disk 

in cabinet with power supply and cable $825 INC.S.T. 
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This incredibly popular game craze 
now runs on your TRS-80! It's eat or 
be eaten You run Scrarfman around 
the maze, gobbling up everything in 
your path Try to eat it all before nasty 
monsters devour you Excellent high 
speed machine language action game 
from the Cornsoft Group. With sound 

Price: $17.95 



It's up to you to keep the West 
beautiful with Outlaws and rene- 
gade Indians on all sides. Even the 
train has been captured by Outlaws 
with all the payroll on board. Can 
you clean up the Wild West? 

Price: $26.50 



SPACE ATTACK 



Steady your nerves, keep a sharp 
lookout, and prepare for battle to 
save your city. Fiendish aliens are all 
around, and if they destroy the city 
you lose. _ . .•__ „ 

Price: $26.50 




IP' Is Oxl GTtrS/S&lf 



Soar swiftly over jagged landscape, 
swooping high and low to avoid 
obstacles and enemy missiles attacks. 
With miles of wild terrain and tunnels 
to penetrate, you're well armed with 
bombs and multiple forward missile 
capability From Melbourne House. 
Features sound, trainer mode and 
customizing program. 

Price: $36.50 




As a vast panoramic moonscape 
scrolls by, select one of many landing 
sights The more perilous the spot, the 
more points scored - if you land 
safely. You control LEM main engines 
and side thrusters One of the best 
uses of TRS-80 graphics we have ever 
seen From Adventure International 
With sound 

Price: $26.50 



MODEL i 
and SYSTEM 80 



CONVERT YOUR COMPUTER 

INTO AN ARCADE DAMES MACHINE 

Micr6~80'$ Sfickeroo Interface Features: 

•Compatible with Joysticks for Atari. Vic-20 and most video games 
•Saves your keyboard from abuse •Compatible with programs from 
leading US software houses: Big five, Cornsoft. Melbourne House, 
Adventure- international 'Adds a whole new dimension of pleasure 
"""' f "" to your favourite games •Will be supported in M ,f,nn "" 
... ~3 used with your own 'basic os ML Programs ^„,,^ 
iplete;' ready -to plug in and use •Absolutely no modifications 
required to your computer ; ' ; 

- ' . Due .to popular demand. Sfickeroo interface Is now available 
separately so you can use the Joystick of your choice. 

PBiCE iNGUIOES ... ST1GKEFS0G + INSTRUCTIONS + OEIBO PROGRAM USTIHG 
PLEASE SPECIFY THS-8G MODEL I 08 SYSTEW 80 WHEN ORDERING 

The Sfickeroo interface plugs in to the expansion edge 
connector and may not be suitable for expanded systems. 
PISTOL GSiP JOYSTICK WITH FIRE BUTTON 
$25 + S2.p & p (No p & p required if ordered wiih Sfickeroo Jnferfatej 
' ALL GAMES ADVERTISED ON THIS PAGE . 
ARE STICKEROO COMPATIBLE 
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METEOR MISSION 1 



As you look down on your view, 
astronauts cry out for rescue. You 
must maneuver through the asteroids 
and meteors (Can you get back to the 
space station?) Fire lasers to destroy 
the asteroids, but watch out, there 
could be an alien Flagship lurking 
Includes sound effects! 

Price: $26.50 



GALAXY INVASION 



The sound of the klaxon is calling you 1 
Invaders have been spotted warping 
toward Earth. You shift right and left 
as you fire your lasers. A few break 
formation and fly straight at you! You 
place your finger on the fire button 
knowing that this shot must connect! 
With sound effects! 

Price: $26.50 
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DEFENSE COMMAND 

The invaders are back! Alone, you 
defend the all important nuclear fuel 
canisters from the repeated attacks of 
thieving aliens, repeatedly An alien 
passes your guard, snatches a 
canister and flys straight off. Quick! 
You have one last chance to blast him 
from the sky! With sound and voice. 

Price: $26.50 



STRIKE FORCE 



As the primary defender of a world of 
cities under deadly alien attack, your 
weaponry is the latest: rapid fire 
missiles, long range radar, and 
incendiary "star shells." Your force 
field can absorb only a limited number 
of impacts. A complex game ot 
strategy, skill and reflexes from 
Melbourne House p rice: $2650 




SUPER W0VA 

Asteroids float ominously around the 
screen. You must destroy the 
asteroids before they destroy you! (Big 
asteroids break into little ones). Your 
ship will respond to thrust, rotate, 
hyperspace and fire. Watch out for 
that saucer with the laser! As 
reviewed in May 1981 Byte Magazine. 

Price: $26.50 




COSMIC FISHIER® 



Your ship comes out of hyperspace 
under a convoy of aliens You destroy 
every one. But another set appears 
These seem more intelligent You 
eliminate them too Your fuel supply is 
diminishing. You must destroy two more 
sets before you can dock The space 
station is now on your scanner With 

SOUnd 1 _ . ... rr\ 

Price: $26.50 




ATTACK FORC^ 



As your ship appears on the bottom of 
the maze, eight alien ships appear on the 
top, all traveling directly at you! You 
move toward them and fire missiles But 
the more aliens you destroy the taster 
the remaining ones become If you get 
too good you must endure the "Flag- 
ship" , With sound effects! 

Price: $26.50 
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MICRO-80 now offers you the widest range possible in entertainment software. 
These programs are supplied on cassette for the Level II/16KTRS-80 Model l/lll 
(except as noted). They are also suitable for the System 80 but sound may not be 
available unless a hardware modification has been fitted to reverse the roles of 
recorders #1 and #2. Order yours now while stocks last! 



DEFENCE PENETRATOR $20.95 

DEFENCE PENETRATOR is based on one of the 
most popular arcade favourites of all time with 
smooth graphics and sound effects. With realistic 
scrolling planetscape it's the best game yet. 

DEVIL'S TOWER $25.95 

Aliens move in waves of 5 attackers with their robot 
scouts attacking you from the mountain, their war 
machines and their protector ships putting up force 
fields to protect them. Only your skill and fast 
reflexes can save the plant. 

BATLE STATION $2 1 .50 

The aim of the game is to defend your space station 
against the attack of four alien space ships. 

MORGOTH $20.95 

Morgoth is a unique action packed adventure 
allowing you to wander through the enchanted 
dominion of Morgoth and collect the lost treasures 
of KAZARD KALLAHAN. But Beware! You must 
escape before the satanic Morgoth is aroused and 
seeks yea! 

KILLER BEETLES $2 1 .50 

Trie aim of the game is to dig traps. When a beetle 
falls in you must fill it in to bury them, before they 
can catch you. 

STAR CRESTA $20.95 

Star Cresta takes you beyond the limits of your com- 
puter and into the Cosmic void itself! Beware! Iron 
clad concentration and lightning relfexes are re- 
quired to destroy the evil empress. 

JUNGLE RAIDERS $2 1 .50 

The aim of the game is to defend your four bases 
from the marauding Jungle Raiders. Your skill all 
the Jungle Raiders and they try to hit you with their 
spears or drag off all four of your bases. 

ALIEN TAXI $28.50 

Your goal is to pick up and deliver passengers to an 
underground resort hotel. Tnere is a fare at each of 
the 12 taxi stands on the first level and 12 more on 
the second level. 

KILLER GORILLA $21.50 

Four completely different frames. Each one offering 
a different challenge, makes this one of the most 
complex and stimulating games ever written for a 
TRS-80. The game keeps track of the top ten scores 
along with a six character name for each score. 



JUNGLE BOY $21.50 

Trie ultimate challenge! Are your reflexes fast 
enough to swing Jungle Boy from vine to vine? Can 
you swing through the jungle? Can you swim by the 
alligators? Triese are just some of the things you will 
find very challenging in Jungle Boy. 

STELLAR WARP $20.95 

Animation with superior fighter craft brings you an 
even greater challenge. As your computer ad- 
vances your level, the aliens become more 
dangerous and the harder it is to stay alive! 

HOPPY $21.50 

The aim of the game is to get your frogs across the 
busy highway without being squashed and then 
across the river by means of floating logs and 
turtles. 



PANIK $28.50 

Your mission is to rid the galaxy of the Mzors 
forever. Mzors are half animal and half machine. 
Their leaders are very difficult to destroy and are 
capable of creating more warriors at will. Your 
weapons are your energy pistol, short range 
transporter pack and your courage. 

INSECT FRENZY $21.50 

The aim is to stop the centipede from getting you, all 
the time keeping an eye out for the giant spider. 

ALIEN CRESTA $21.50 

Trie aim is to defend your ship from numerous at- 
tacks from an assortment of aliens. If you get hit 
three times, it's all over. 



DESERT PERIL $28.50 

The Zagons have mined the desert and have put 
killer satellites, drone bomber balloons, and flying 
dragons along the whole trail. The future of your 
planet's race depends on your skill and daring. 

RALLY RACER $20.95 

Drive through an action packed maze and try to hit 
all the flags before Morgan the Mad motorist or 
Crazy Harry and his killer hoodlums catch you! 



NOTE: 

As the prices of imported software may vary, these prices are valid for current stock only and prices are subject to 

change without notice. 



^km^B 



fHI .'''_.- J gl 1 H i --~L' : ' §1 1; Hi ' __~~-l'- lU 



MSCRO-80 PRODUCTS 



CAT 5 



buy you! mrnm s mon micro- 

ARD SAVE i 



Egi^ssssaaggagsja 



■ 







MICRO-80 fits reliable MPI disk drives to the TRS-80 Model 3 to give system capacities and 
capabilities far in excess of those available elsewhere. All our conversions utilise low 
dissipation, switching-mode supplies to avoid screen jitter and overheating. The disk 
controller boards used incorporate special compensation circuitary for 80 track disk drives 

and may also be used to run 8 inch disk drives with an appropriate cable and DOS. 

MODEL 340 $2595 

2 40 TRACK SINGLE-HEAD DISK DRIVES GIVING 
350K FORMATTED STORAGE, 48K RAM 

MODEL 540+ $2975 

2 40 TRACK DUAL-HEAD DRIVES GIVING 
700K FORMATTED STORAGE, 48K RAM 

MODEL 500 - 5 + MEGABYTE MODEL 5 $6250 

1 40 TRACK DUAL-HEAD DRIVE GIVING 350K 
OF FLOPPY DISK STORAGE FOR TRANSFERRING 
PROGRAMS AND BACKUP, 48K RAM, EXTERNAL 
5 MEGABYTE WINCHESTER SUB-SYSTEM, 
DOSPLUS 4.0 DISK OPERATING SYSTEM 

The MODEL 500 offers the high speed, mass storage capacity and reliability 
of a Winchester drive for thousands of dollars less than you would pay 
for any comparable system. Model 500 is a serious business computer 
able to tackle the most demanding tasks. 

WINCHESTER DISK DRIVE SUB-SYSTEM 5MByte $3495 

10MByte ' $5995 
This Winchester Disk Drive sub-system provides either 5 or 10 Megabyte 
of reliable, high speed storage. It connects to any standard Model 3 
equipped with one or more floppy disk drives and does not void the 
Tandy warranty. Complete with DOSPLUS 4.0 Disk Operating system. 

Prices include Sales Tax and are subject to change without notice. Prices are FOB Adelaide. Add $20 road freight anywhere in Australia. 
All computers and peripherals carry MICRO-80's Australia-wide. 90-day warranty covering parts and labour. 
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plus $10 road freight anywhere In Aostralia plus $20 road freight anywhere in Australia 

MICRO-80 has converted these OLIVETTI typewriters to work with the TRS-80, SYSTEM 80 

or any other microcomputer with a Centronics parallel port. Now you can have the best of 

both worlds — an attractive, modern, correcting electronic typewriter which doubles as a 

correspondence quality Daisy Wheel printer when used with your microcomputer. 



The PRAXIS is a portable typewriter, 
designed for private and light 
commercial use with an average 
print speed of 6.5 c.p.s. 



The ET-121 is a large typewriter 

intended for heavier duty 

and features a print speed 

of up to 11. 5 c.p.s. 



Centronics printer cable to suit TRS-80 or SYSTEM 80 . . . . . . . . . $39 

MICRO-80 is an A-Grade Olivetti distributor and has been producing printer conversions for 
Olivetti daisy wheel typewriters for several years. Write or call for full details. 




plus $2.00 p. & p. 

Large volume means we can buy 
better and can pass the savings 
on to you. There are our proven, 
prime, branded 200 nanosecond 
chips, guaranteed for 1 2 months. 

A pair of DIP shunts is also 

required to upgrade CPU memory 

in the TRS-80 — these cost an 

additional $4.00. All kits come 

complete with full, step-by-step 

instructions which include labelled 

photographs. No soldering is 

required. You do not 

have to be an experienced 

electronic technician to 

install them. 




plus $2.00 p. & p. 

The MICRO-80 modification features true below- 
the-line descenders, a block cursor and symbols 
for the 4 playing-card suits. Each kit comes with 

comprehensive fitting instructions and two 
universal lower-case driver routines on cassette 

to enable you to display lower case. These 
routines are self-relocating, self-protecting and 

will co-reside with other machine language 

programs (the second includes keyboard- 

debounce and flashing cursor). Fitting requires 

soldering inside the computer and should only 

be carried out by an experienced hobbyist or 

technician. A fitting service is available in capital 

cities for only $20.00 and a list of installers is 

included with each kit. (Specify TRS-80 Model I 

or System 80 when ordering.) 

All prices include Sales Tax and are correct at time of publication but are subject to changes without notice. All equipment carries MICRO-80's Australia-wide 90-day warranty 

covering parts and labour. 
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You can increase your programming productivity, the execution speed and 'user friendliness' of your 
programs by using an enhanced Disk Operating System (DOS). Together with the other utility software, you 
can get the most from your disk drives. 



DOSPLUS3.4 $149.95 

(Specify Model I single/double density or Model III) 

A powerful DOS that provides many features and comes with a 
stand alone manual. With a high-degree of compatibility with 
TRSDOS, DOSPLUS 3.4 is suitable for the first-time or 
experienced user. 



DOSPLUS 3.5 $160.00 

(Specify Model I or Model III) 

DOSPLUS 3.5 is a powerful, sophisticated DOS intended for the 
experienced user. The system can be configured to suit your 
requirements, provides greatly enhanced features over 3.4 and 
new features like single-key entry, date-stamping of files, a Help 
file and more. More user friendly than 3.4, DOSPLUS 3.5 comes 
with a very extensive stand-alone manual. 



ENHBAS $52.95 

ENHBAS adds over 30 new commands and functions to your 
BASIC interpreter including high speed SORT, labels in BASIC, 
RESTORE to any line number, WHILE-WEND for structured 
programming, SCROLL, LEFT, INVERT, DRAW and PLOT to give 
you ease of control over graphics, SOUND and PLAY to add 
realistic sound effects and many more. Makes programming a 
breeze! Available for Model I or III, disk or cassette — specify 
which when ordering. 



NEWDOS 80 VERSION 2.0 $185.00 

(Specify Model I or Model III) 

Newdos 80 suits the experienced user who has already used 
TRSDOS, understands the manual and is prepared to learn the 
somewhat complicated syntax of one of the most powerful DOS's 
available. With the correct hardware, Newdos 80 supports any 
mix of single- or double-sided, single or double density, 5" or 8" 
disk drives with track counts up to 96. It provides powerful, 
flexible file handling in BASIC including variable length records up 
to 4096 bytes. Definitely not for the beginner. 

MASTER DISK DIRECTORY $20.95 

FIND THE PROGRAM FAST!! PAYS FOR ITSELF BY RELEASING 
REDUDANT DISK SPACE!! MASTER DIRECTORY records the 
directories of all your individual disks onto one directory disk. 
Then it allows you examine them , find an individual file quickly , list 
files alphabetically, weed out redundant files, identify disks with 
free space, list files by extension, etc., etc. This program is 
invaluable for the serious disk user and will pay for itself many 
times over. Not fully compatible with NEWDOS 80. 

THE FLOPPY DOCTOR/MEMORY DIAGNOSTIC 

Model III Disk$43.50 
THE MICRO CLINIC offers two programs designed to thoroughly 
check out the two most trouble-prone sections of the TRS-80 — 
the disk system (controller and drives) and the memory arrays. 
Both programs are written in Z80 machine code and are supplied 
together on diskette foraminimum32K, one disk system. 



Note: For DOSes, include $2.00 for freight. 



BOSKONE ALERT $25.50 

You have total control of every aspect of your fighter and must 
use your laser to destroy 9 Deathstars before the Earth comes 
into range. 

OUTLAW D $25.95 

You must use your skills, reflexes and an array of weapons to 
defend your colony against the attacks of Xenos Star Raiders and 
prevent its destruction. 



STELLAR WARP $20.95 

Use your fighter craft to destroy the aliens who become more 
dangerous as your level advances. Beware of the space mines. 
In an emergency, activate Stellar Warp. 

DOOMSDAY MISSION $25.50 

You must disarm a number of nuclear missiles left by saboteurs 
on one of our space stations. Any direct assault on the station 
could launch those missiles. 
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ICRO-80 PRODUCTS 



CAT 8 



Features: 



•80 cps bi-directional, logic seeking 
• 40, 71, 80 or 142 characters per line 
•Normal and italic alphanumeric, symbol and 
semi-graphic characters 
•Unidirectional bit image graphics 

(8x640 or 8x1280 dot/line) 

•Tractor and friction feed 



Features: 

100 cps bidirection, logic seeking 

136, 164, or 233 characters per line 

9 x 9 in character mode (6x6 for block graphics) 

ASCII, italics, block graphics, special and proportional 

characters 
Unidirectional bit image graphics (8 x 816 or 8 x 1632 

dots/line) 
Superscript, subscript, underlining 
Epson compatible control codes 
Tractor, friction and single sheet 



Optional serial interface available for $113 plus fitting 

EPSON RX*80 $995 

Features: 100 cps, 6 character sizes, bit image and graphic modes. 
ITOHPROWRITER8510 $1150 

Features: 120 cps, bit graphics and proportional printing. 
EPSON FX-80 $1399 

Features: 160 cps, 6 character sizes, proportional printing, bit graphics. 



All prices include Sales Tax and are correct at time of publication but are subject to change without notice. 

All equipment carries MICRO-80's Australia-wide 90 day warranty covering parts and labour. 

Add $10 road freight anywhere in Australia. 
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Whilst these programs are helpful in picking the main chances in a race, no responsibility can 
be accepted for losses incurred in the operation of these programs. 

MID-WEEK FINISHING POSITION TIMES VARIANTS 

The paper shows the time taken for the winning horse to complete the journey; the times for 
second and third can be approximated by adding the following to that time: 

For each 1 ength 15 seconds 

For each half-length 07 seconds 

Head 04 seconds 

Short half-head 02 seconds 

Long neck 08 seconds 

Short neck 06 seconds 

3/4 1 ength 11 seconds 

1 /4 1 ength 04 seconds 

THEORY OF OPERATION 

The Inquiry file is used to access the information contained on the Masterfile. The names of 
horses and relevant data is stored in the Inquiry file array (A$) and sorted into alphabetic 
order. When all the data has been entered, it is then compared to the data on the Masterfile. 
When a match occurs a rating is calculated and stored in the array (Y$). The 'time' saved on 
the Masterfile is compared to the National Record stored in the data lines for the particular 
distance (which will need changing when broken). Track condition, distance and weight are also 
taken into account. The individual comparison is used where a rating not contained on the Master- 
file is desired (e.g. an interstate horse finishing with a place). For the mid-week Inquiry 
File the instructions regarding tape number one can be ignored. 

MASTERFILE UPDATING 

The weekend updating is begun by using the Inquiry file tape and entering the information requested. 
If Inquiry file tape is not available (as with the mid-week results) then information can be 
entered via 'additional information insertion'. The updated Inquiry file can be checked for 
errors and corrections made. As a backup measure, there is incorporated a 'save on tape' routine 
- this allows the re-loading of the updated Inquiry file (via 'week tape load') if problems 
arise. If this occurs, the "Ends" must be deleted using the Inquiry file check. The Inquiry 
file can now be merged with the Masterfile. 



The updating process can take up to two and half hours but can be left unattended, 
options will be displayed when done. 

NOTE - This program is only suitable for 16K Level II cassette-based machines. 

- 0000000000 - 



A list of 



*#** SINK THE NAVY **#* 
COLOUR COMPUTER 

10 * SINKING THE ENEMY NAVY 

11 * BY J.C. BENNETT 

12 * 19 ELLIOTT ST 

13 * BEACON HILL N.S.W. 2106 
20 CLEAR2000:CLS 

30 DIMC<14,,9) 

40 DIMB1 (5) 

50 DIMB2<5> 

60 DIMC1 (4) 

70 DIMC2C4) 

80 DIMD1 (3) 

90 DIMD2(3) 

100 DIMSK2) 

110 DIMS2(2) 

120 PRINT" SINKING THE ENEMY NAV 

Y" 

130 SOSUB3330 

140 CLS: PRINT" *** instruct i 

oris ***" 

145 PRINT 

1 50 S=0 : M=0 : A=0 : B=0 : CT=0 



1 60 B A=0 : BB=0 : C A=0 : CB=0 : D A=0 : DB= 

0:SC=0:SD=0 

170 PRINT"high score " ; HS 

180 PR I NT "THE ENEMY SHIPS ARE SO 

MEWHERE" 

185 PRINT" WITHIN RANGE. YOUR RAN 

GE GRID" 

190 PRINT" IS DIVIDED INTO 15 X 1 

SQUARES" 

195 PRINT"YOU FIRE BY TYPING THE 

196 PR I NT "COORD I NATES OF YOUR TA 
R6ET. " 

200 PR I NT "THE ENEMY FLEET CONS IS 

TS OF :-" 

210 PR I NT "2 BATTLESHIPS 6 SQUARE 

S LONG" 

220 PR I NT "2 CRUISERS 5 SQUARE 

S LONG" 

230 PR I NT "2 DESTROYERS 4 SQUARE 

S LONG" 

240 PR I NT "2 SUBMARINES 3 SQUARE 

S LONG" 

250 GOSUB2000:CLS 



VOLUME 3, NO. 12 (JULY, 1983) 



MICRO-80 



PAGE 20 



N »H 



cs o 

th CD 
O « 

t- ^ 

8.L 
•• II 

h- UJ 
II X 



» 

en « 

OQ v -' 

W H M 



1-4 »-< »-l ® l-l 





lllllllllllll 



^ UJ U rt UJ 

ii to h © -* ii 

oa H II fl o* <s> OQ h- 

ih v •■ P3 n n <h v 

© © 

InS 




M|fli-i®t3Z>-'©»-i©z fflw 

©oonssso©!**® © © 

MH'sfUJmrsCDh-OUJ© -<N 




SI 



I 2 

o 

i § 



OH H- 

cs ■■ cn 



■H | 

I H 
H II 



feLl © ©V g* H S V 

A || || h- © H H-C I-- H 

-. h Hiithu tug mm u 

03 U O ~ N » (KO I » « 

■■. ■• ■» CQ 03 *-t ■• "D Ch « *h 



n a ~ 



U. II <t U CD « U^EflMM 



0" © 



83 



II H 

.. S3 

OS p. 

en « 

ffi u 

S28 



: : s : 



; 
z"d 

M M 

^Z 

si 

M (C 




M W M t-l (H I 

a. 







a j 

<-« aiuibo^cnwx 

fi 5§fis5isiSi&i§ 

BB *■* IR *•■* «». *■* iBV *■** Bff. JfJ 

+ uj o u«oumu-scui«oF 

II H -4 «* s «0 s 00 s" ©" " M If) Z 
••lL»OCSF)l y 0' HI *" rt ' ! t , '-'^"'-<N 
Vi UJ ^ „(SH»h»t»'l-.»h 

+ uj v o to z = z= z = zs z 

UJ ^ UJ II •• ►-« m ,_| m m 
II O LL <h P) K II g II K II Q£ II K 

uj a. w in H a, a. a. a. o, tn z 
© © © to © &. © © en © to in © 
so>oo«»-oxoOT'OUJ>ozor , s 



VOLUME 3, NO. 12 (JULY, 1983) MICRO-80 PAGE 21 















© 


© 




n] 




in 


o 






> 
















Ul 


+1 •* 


T-l 




ID Ul 






£ 


LU 




**s 
















c 


C II 


II 








■r-t 


: 


cc: 























QJ ~ 


/-> 




L 3 






•». 


.-o 




LU 










* 






■H 


U ffl 


CQ 











e 


cn u 




e 










* 






4J 

•H 


nj 


t-l 




* 




HI 


'* 


■ft cn 




<r 

CO 










^ 






in 


TJ 1 


+ 




* c 




e 


k 


in i 








* 


© 




C 


© 







fl « 


<r 










o 


<r cd 




cc 




* 


© 




3 


iH 




a 


•w 


■W 




.* ! 




■H 


o 


3 M 




LU 






fs 




Ul 


m 




0.0.0.0-0.0.0.0. 


in a 


U 




C H- 






h- 


I 




I 




© © C 


CN 






CN 




a ii ii ii ii ii ii ii ii 


Ql z 


z 




3 U Z s 




■M 




LU 




H 




o m -h 


Z 




IN 


z 




>P f A/NAAA/NAA 


L UJ 


UJ 




Ul S rt -• 




s 


3 


CC UJ 




a 




t-i CN nj 


LU 






UJ 




r h-hl-Hhhl-l- 


nj in i 


© I 




r, to. CC +J 




r. 


a 


o I 




z 




MM cn 


I 




at 


X 




U1MUUUUUUUU 


3 -< © 1- 


«* H 




Ul »h s CL OJ 




LO 


> 


CJ 1- 




<r 




Z Z nj 


h- 




C 


H 




tf_ww.~_www 


ctums 


© © 




ao in .■ ai 




vO 


S 


cn s 








UJ LU 


M CN 




•H 


tt IN 




D> * »H(Nr-iCS'-<lN'»-ilN 


in c © II 


K) II 




•H 1-1 H" i— 1 




iH 


H- 


h- 




H 




I I cn 


V * 




L 


V * 




CfflfflfflUUDQKllfl 


o n ~ 


Z - 




JZ ffl C Z 4- 




ffl 


z 


cc z 




z 




1- H c 


IMZS 




nj 


0* I e © 




•m + ZZZZZZZZ 


a* DZ CQ 


u m 




in h- m 




H 


M 


3 w 




M 


m 


: : ■* 


K) U. 1 © 




s 


Mil 1 S 




LdLULUUJUJUJUJUJLU 


C nl LU •> 


x ». 




z o cc cu © z 


IT 


a cc 




CC 


© > z © >« 


-. CN w © M 




JQ 


« IN m © fO 




O+IIIIIIII 


'H -rt I i-< 


y** ,h 




rt M CL L 


s 


i-i 


CL 


>■ Cl 




Cl 


© 


s : ft nj 


I ft « © M 


Z 


3 


I * » © K) 


Z4JNHKHHHHI~H2+JT3i- 1 


<* + 


z 


i-h o; 'H •■ >h 


iH 


CC 










CN 


II II t« rl 


«(LhM(D 


a: 


in 


~ 0. ih M 00 


ce 


ininiNM*m>J3NCDi>a: 


4J © <r 


^ <c 


cc 


nj H H +J n a. 


H 


H- H 




H 


ffl 


# « Ki a 


»■• UJ + + 3 '-i 


3 




M UJ + + 3 "< 


3 


© II II II II II II II II 3 


Dj || ~ 


II «-» 


3 


.. 4J z c 


a 


ai 


Z 


Z Z 


»» 


Z 


3 z z a 


en x i in tn ii 


H 


* 


© tn ^ z tn tn ii 


1- 


*HhhhhHhl-Hh 


in+j<xutn<rcj©H 


* tn m ai h cn 


M 


M M 


cn 


M 


tn 


l-l (-1 1— * 


II O II II OUill 


* 


ii ii a ii iioqu 


* IILlU-Lj.LlU_LlU.U-UJ 


LL Ll in u. U. <* UJ 


* J nj CC 


o 


_i 


... (c 


CC CC 


i 


CC 


o 


Ll Ll O * 


a. a. i cn to in cc 


IS 


io.o.xtncDincc 


». fl.»HWMMtHMt-ll-(Q; 


* h M M © 


W M 


© cc 


* u a. qj to u 


= CL 


H CL 




Cl 


CD 


HH l-l CD » 














tt 




to 


rH r 






a 




s 








SSO85O$SSSSS$SSSSSSSS$SSSSS5in>0SllJinSiiJS)8S © +J 


© 


© 


© s 


© © 


,, 


© " 


s 


© © © © 


®N*in^scDfr©^Min<)^coch®'*NM*in'Oh>coi>® 


^'-I'HiNcniNMcn^in-a 3N 


CO 


0" 


3 © cn 


T* IN 




K) « 


«t 


LO <l h- O 


NNNNNI^NN00(D03050000CD00Ch(>thth0»& , <>t>0 ; s ©©©O©_J<SiO'JS©® ©^ 


© 


© 


^ LU 


iH iH 


cn 


»H Z 


TH 


iH H H H 


NlNtNNNNNNNtNNNNCNlNNlNNlNNNNlNNNCNMMn 


M 10 


K> > 


fO M 


rt 


10 v 


M 


ro K> K) K> 



* * * * 

* * * * 

C * * X X * 

J*®3© © ©C©C©£ 

c if win ^o iirs sen so 3 

3© »h ctN cn in«t win m 

UICNfMtN3lN3CN CN CN 

z zinzinz^zcsZ'H 

a lu a uj uj lu uj lu 

•hI -Hi * X CN I LI Li CU 

r H £ H I- h-CUh-CUl-C 

Ifl >01N in OIN L intN L intN > "S-IN >. it CN -h 

01 v* OJ v* Hi v* CU v* v* v* L 

r* w 1 3E © m in i z © in in i z © in m i e © l a- i e © l i> i e © 2 

■p nili© +j ml i s -h mu.i© -h in u. i © +j in u. i © +j in u. i © s 

4J --.ih(h©M 4J «<h m® M 3 —CN*-"©M 3 'xCNwSIO Ul «hm8H in ^,rtM®M XI 

ID I « .. © f) ZHJ I * » © M ZL Ift»©n ZL I ft » © hO Z8J I ft .. © M Z Ql I " ■■ © K) Z3 

ja -'OL^oca cexi ->a.^-aco ecu -iL^moQ ecu ^CL^mo cc-o ^CL^^ffl ccxi -'CL^^m gin 

■hLU++3^3 INUJ++3ih3 ^^++31-13 CNLU++3^3 *-<LU++3-i3 CNLU++3<hI 

*®«yitntn iih-*®ffli_itntn 11 H*®ui!:icntn n H-ssu^icncn u i-*®aiiitntn 11 H*©Qyitncn 11 h-*© 

* II II O II II O « LU * II II O II II O ffl U * II II O II II O <T LU * II II O II II O ffl LU * II II O II II O <X LU * II II O II II O ffl LU * II 

* IQ-CLltntDfflCC" ICLflLltnCDfflCC-. ICLCLltntDUCC- ICLQ-ItntDUCC- ICLCLItnCDQCe^ ICLCLItnCDQCC^ I 

©©©©©©©©®©©©®©©®®©©©©©®s®©©©©©©©©©©©©©©®©©©©©©©©©®©©®®©® 
fsiM*^tD0 s ®^CN^^in^th®iH^M*in^a3®rtfsn^in<)Ni>^CNM^inN0N0D©«M^« 

0®©©©®i-i^THrtiH^^rtCNCNCNfN|CNtNWlNMMIOnMnniOhO^*^*^**^ininLOLOLnL^ 
iNrNtNNfNNCNCNlNCNCNCNCNCNCNCNlNlNCNCNCNCNrNCNlNCNCNfSWCNNCNN 



h-o \n *t s^iNMtin^hsoin 

#||h». tO ft «-4i-ti-«i-ii-iTH*Hi-itNlNtNlNNCNtNCN H® 

* t- ih ft CL llllllllfflfflfflfflfflfflfflffl © 

ZO 0. CL rtCN^CNi-<CNi-.CN33333333 > CN 

4J uj h a. uj ffl ffl u u o o tn tn tn tncncntncncncn WS 

r i o lu ^ ii ii ii ii ii ii ii ii a o a a a o o a ^ lu 

tn H Q ^ O hNhN^NhNO (D (D (D [3 B Q Ifl I 

■h .. o a. fflmuuoQtncnzzzzzzzz >^ 

LH-^th rt* CLZ z z z z z z z z uj lululululululu Z s 

tn I + + * z lu lululululuujujujiiiiiiii ^ =, 

ClH-h- H UJ IK)IIIIIIIIH-H-h-l-l-HI-l- II 

Orth-iiN ii -r-i > h- © ©®©®©©®©tnz 

■O A Z H -0 © H N N ® © © M tt «■ in O ts CO th II II II II II II II II UJ m 

<c lu u ^ ii u ^ 6 m © rn © rt cn ii ii ii ii ii ii ii ii <r m <r ffl <r ffl y o <r u. 

rt I .. Z H »Z *iH®rt V QCLCLCLCLCLCLCLCLffl ffl U U Q P tn W CL m 

zm a: h hihu ^ujzin m 11 cn © o_ z _^^ = r " 

OCC O © + I « +I0CL +0.OCN 3QQQPPQQQP P P P P P g g *T f.i £ 

30ffl A fflHffl ®©fflH3i <t HZP OZZZZZZZZZ Z Z Z Z Z Z Z ®^> 

HtjiiH ^ ii tn h © -h ii h>.^^ + ccoujz cn<EC<i:<!:<i:<r<i<i<r <r <r <r <r <r <r <c 2SW 

uifljfflin m mh-iino-©fflHUJnjffliirsocDi<i » ^ ^ _ ^ _ _ -S^?^ ^ 

CC'H mi®" » tnffl^cNM.. tnccr-.ft~m » h ®®®®®©©©©© © © © © © © 9 zgfl-z z 

.. tj .. t> -J3 <l ■* v » m m m *-« v » a<r ffl © © cn *h rt rt a a a a a a a a h n h 11 11 n n n cc \- m z cc 

<S> <CAfsw +|-<r-33 + l-© - ft rt || ^ || A + rtCM^CN^CN^CN^ IN -< CN ^j tN -J « 25tI^S 

ii * ii ffl ^ u <rutn«tntn«iuii*G<ciia.inQ.CL enfflffluupptnena m u u p p tn w h??E^crm 

H*<IIlOLl II U. II - O O II U. H * II -' Cl U. IN Ll Ll IILlLlU.U.U.LlU-LlLl Ll Ll Ll Ll Ll Ll Ll LU^^gfn^ 

(J> tllHHM <ElH<ICJOCD<lMtJ*CLCJCLt-lpt-*M CnwwWWMWtHWM l-l l-l W rt l-l rt M tCQ-t-IUJU. 



o z 



©©©©CD© S>©®®©©©©S©©©®®D©© ®®©© © © ©©©© © © © © © © £ ^S^SmS 
Mtm«0» N tDt>©iHCNM^mOtNCDCh©»-'OCNn *ins0MDIM5HfStt '*„^ l ^^^t!^.5^.S; m ^^^§2ffl_jS 

*a «J3 o «o ^ o >o«ONrNNNNiNNrNisNcocDtncDCD CDCDCBromm^^ch^©^©^©^©^©^©^©^©^©^©^^ 
rtrtrtrt i rt®rtrtrtrtrtrtrtrtrtrtrtrtrtrt ..rtrtCNiHrtrtrtrtrtrtrtrtrtts^nrt^rtin'-'^J^i^^oO'-'Ch'-'CN "" n 



a: 



VOLUME 3 


, NO 


. 12 


(JULY, 


1983) 












MICRO-80 
















PAGE 22 






CO 














O 




cn 


Q 


Z 










_J 


i/ 






> 


i 












> 


M 




01 


UJ M 


CD O 


X 


X 


X 


X 


y-t 


Z E 






03 


o 












z 


h- 




© 


cc cc 


Z CJ 


u 


u 


u 


u 


3 


1H 3 








a: 












LU 


U 




II 


« C CD 


M 


<t 


cr 


<L 


<r 




•«■ cn e 








u 












Z 


3 




u 


cn 


a. i- 


UJ 


LU 


UJ 


LU 


UJ 








* 


>-< 












UJ 


E 




cn 


x cn a 


> UJ 










Q 


! Z = D X 






* 


E 












LU 


t- 

tn 




© 


ir. Q. 

s m cn 


t- LU 


cn 
a. 




cn 


cn 


cn 


LU LU LU o <r 

a: y cc> e 




* 


> 


> 












X 


z 




ii 


.. X M 


>• Ll 


M 




CC 


LU 




oao 




* 


> 


03 


1-H 










h- 


M 




03 


cn 


03 = 


X 


cn 


UJ 


z 


cn 


U h- U CC <X 




* 


<X 




— 
















Q 


LU UJ 


(_ > 


cn 


CC 


> 


M 


M 


cn cn lu = 




* 


z 


X 


S 










G 






>• 


£ £ D 


LU LU E 


UJ 


LU 


a 


{£. 


X 


cn z lu lu 


© 






U 


z 










Z 


* 




© 


O E Z 


a: cd lu 


_i 


cn 


CC 


<L 


h- 


X LU CC O CC > 


CN 


> 


> 


<x 


LU 










i— i 


* 




II 


U UJ <c 


•-« cc z 


t- 


M 


h- 


E 




CD > D O O <E 


K) * 


> x 


E 


LU 


UJ 










ii 


* 




<X 


cn z cc 


U. <X UJ 


f~ 


3 


cn 


03 


cc 


m o o en u i 


Z * 


<r u 


LU 


0. 


cc 










z 


= 




P 


UJ 


t- 


<r 


CC 


UJ 


D 


LU 


x e > tn 


© LU 


z <r 

UJ 


Z 


UJ 


u 
en 










en 


h- 

Z 


© 
II 


© 


X CC 
CD LU s 3 


3 UJ 
O CC X 


03 


u 


a 


cn 


> 

o 


■ ■ " LU 3 


cn x cn 
fo i- a. 


LlI Cl 




X 


■■ 










s 


M 


(- 


II 


hIUO 


> 3 H- 


CN 


CN 


r-j 


CN 




- - - 1- 3 > 


Z HJ 


X 


111 


h- 


© 










h- 


a: 


u 


03 


X 1- CD > 


z a s 










f- 


1- h- H- = O = 


LU © X 


1- rH 

I 


X 
t- 


cc 


CO 

X 










Z 

M 


a. 


© 


G 


s = Z = 


H > h- 

Z Z 


Z 


Z 


z 


z 


z 


Z Z Z H > H 

M M M Z Z 


x *h cn 

1— V 


y u 




o 


h- 










(T 


to 


II 


© 


t£_ &I U-t <£l « 


•h u. *-* 


M 


M 


»H 


h-l 


CC 


CC CC X m CC m 


03 CD 


z <r 


CD 


LL 


Q 










Q. 


- 


03 


II 


hm m to (E o CC 


CC 


CC 


CC 


CC 


a. 


a. o. a. cc lu cc 


m z 


M |— 


Z 




M 










•« 


CN 


IB 


<X 


e o: z e uj a, a. 


O. ;« 


a. " 


a. .» 


a. - 




•i ■« »■ CL X CL 


H jj. H 


cn m 


t-i 


Q 


2 






«-» 


>** 


T-l 


tO 


© u 


a. a. m a. k 


.. cn .. 










CN 


m t in ■■ CD ■■ 


v m G 


X 


y 


111 








1-1 


th 


rH 


UJ 


II 


■1 


■■ "X « <c 


© UJ CM 


Wtb*tDinCD^£D 


»H 


r-l i-t iH fS M iH ir, 


C! ■■ <T 


* 


z 


h-i 


© s 


H rl rt iH 


tH tH 


p. 




- 


© H 


<c © 


fSHOOD 


vH |~ ■*"* 


rH Z 


■F* Z 


•r-i z 


^H 2 


R 




'H _| 

© u. + a. 

II m 03 
«-> II II ^ 
03 if 03 * 


* 
* 

* 


#* SI 
JNETT 
MOD IF 


© *. * w. r. » n ^ EN [N in 

8"tir)in*<t^M th 

^thinthcnthcnggi- 
cuoauuoQ <r 


iUB329 
;:LOCA 


© 
II 

E 


II 
03 

03 

© 


- -m *a -<r - -o -o -o -on 

SN3NU1NZIS 1 |s_J|s_Jrs_J|s.J<fr 
LUUJ LU UJ m LU » UJ UJ LU LU LU 

£ £ W b ® t Q b h- cn i- cn h- tn i- cn i- 
<z<ca:«iiH4[flc«iu.<ruj<iui<cuj<ruj<i« 


is Js s * «th 

* «t «* (s LU is LU 
LU LU LU UJ X UJ > 

h H (- h h h° O 

<r <c <c <r <e z 




E ill 


E 


UJEEEEEEE 


2. i. 


u 

O 


O J * 


© 
II 


II 


yyuju yguouKUKuiEuKu: 
ooxo>ooo o<ro<no<Eo<ro » 


CJ u U U 0. u 
O O O D m O © 


<E <E © Z 
^ II II LU 

u <r <n cc 




UJ 03 
CC > 


LU 

IT 


_Jl-ll-ft-IM(-<l-Hh-l 

GPPPPPPP 


P Q 


_J B 
> 


CD U * 


cn 03 


JJ3JfflJUJMJJJ3JDJDJ ■ 
LU t- n m n n iii 


JJJJIJS 

cn i-i 




U 
© ■ 


m 

rH © 


© © 

©©©©©©©©©TH 

NM<fin<IMDI>Hrt 


(Ngn^wm^ ii MDoi>rt®iHH(si fo «t m nQ 


©©©© © ©©©© 
iscochSd^u-CNnst-in 

IN CN CN f) ttOWIOWM 



L 
O 
i-i 


u 

>. 

c 
aj 
*} i 

UJ ! 

£ I 

■M I 

i 

L 

O >■ 

m- n 

xi u 
at qj 

•H +j 

>+- 3 

•h a 

T3 S 
O 
E U 



3 O 
CC 3 h- 
LU 
J LU CD 
_J CC : 

m <r h 

3 Z 

3 m 

LU O CC 

G > CL 



h- = 
Z O 



G CC 

<x a. 



© © 



UJ LU 

|_ Q 
G M 

<E I 

CC 

<I 

X 

G 



s cn 

lu cn 

Z LU 

M CC 

j a. s 



i- cd <r 

3 z 

O m UJ 

03 CC H 



I- I- 

z z 

m <r 

CC 3 

a. 



w G 



© cn = 
is cc 



»K) nj 

N * S 

~ >- s 

I- * « 
u © © 
cn ~ ^ 

^ LU H 

m tn z 

r. ■■ M 

© ^ cc 

»m a. 

n a ■• 

_- (_ >. 

h © i- 

LU II x 

cn > lu 
•• cc z 
to o « 

•J3 U. « 

a « M 

h- N * 

© I- > 

II x »: 

n LU n 

CC Z >0 

O » - 

U. - I- 

n lu 
© -cn 

CO i-i •> 



© © 

© © 

83 03 

3 3 

cn cn 

o o 

CD CD 



CC I 

a. <r 

+ 

II ® <t 
03 (I I 



E O 

O H 
~ CC 

x U. = 

«* = * # 
03 *« 03 



03 II 
~ <E 
G •■ 



in 
x csj 



h h- 



cc cc 

« z CL o. 

r cc » « 

h(lZZ 

Q I-I M 

© II II 

© © « « 

s *-< <I 03 



» z 

~ LU 

# X 

<X H 

G <C 

cn v 

<I 03 

II Ll 



s + 

03 

a - 

h- Q 
Z 
s it H 
.^ II x 
« P LU 
03 » Z 

IK X I. 

= O ~ 
H Q 

Z »H w 

O II * 

cc z cc 

LL CC X 

O G 

= Ll II 



&« x 
CN O 

i-i j— 

SI tH 

h- II 

Z H 
w CC 

cc o 

H Ll 



© © m © z © © 

H rl SI H # H rl 



G 

cn 

<r 
ii 
a 

© 

© 

3 * 

cn z 
o w 
CD II 

© 03 

<l .. 

iH ■» 



cn t- 

Z »H 

<E II 

cn 

LU CC 

X o 
I- Ll 



a 

I- 

CN 

II 

en 
cc 

o © 
Ll t 
z +* 

X H 

H O 

CO CD 

II ■■ 



<H! i-< 



© 0> 

H «t 

Z * 

m ai 

CC H 

0. z 

Z M 

UJ cc 

X CL 

H .. 

«t if. 

I> = 
II 

q cn 

LL <L 

m 3 

© CC 
CO LU 

tH 3 



© © 

CN CN 

O O 

I- I- 

O O 

CD CD 



cn cc o 

~ o \- 

& <H 

<Z <X II 
h- V Z 
Z Q CC 

CC w Ll 
CL 

-■ © © 

x s © 

O ih CN 



O E 




II II 




O Z 




z z 




LU UJ 




X X 




1- h- 








h- Z 








<# 4^ 




€ <E 




II II 


Z 


^f ^ 


1- 


03 03 


X 


Ll Ll 


LU 


l-H M 


Z 


© © © 


i-i CN KJ 


CN CN 


CN 



X 
CD 

CC 

I- ! 
X •«, 

LU O 

Z « 

.. in + 

o». CN ^ 

& CN II 

03 © ^ 

l-h - 

M M S 

CC CC LU 
0. CL G 



in 

CO 

M © 

m co 

I- CN 

z o 



© © 

t in 

M CN 



tn 

z © 
cc =t 
3 ** 
II I- o 
O = h- 

u. «o 
t-i ^: co 

© s"© 

v0 ii N 
CN O CN 



z cn 

3 .. 

o -. 

cn * 



^ tn 

CN _J 
- G 

tn » 

_J CN Z 
G -CC 

» © 3 

i-i m h 

Q LU 

Z £E 

3 » 

o ^ 

tn in 



© 
m 

Q 

z 

3 

o ~ cn 
cn n J 
.. - g 
« tn .. 

Hjn 

G - 
.1 © 

cn m 



cn 



CN : 

© » s 

© CD . 

M Z Ch 

Z m CN 

LU CC - 

£ r™* w 

h cn CD 

! -Z 

s If) w 
II CN CC 

z aj tn 

Ll Z Ch 

M H N 
.. CC 1H 

^ CL W 

> Z H 

U LU Z 

ii X m 

Z I- CC 

M r-l Cl 

II II •• 

^ I— I*. 
Z U. ~ 



G li »H HH M 



Z 
__ 3 
CN CC 



© P 
© If) Z 

CN P O 



© © = 
©i-i - 
K) K) O 



a: 

3 
H 

.mUJ 
S CC 

^. .. 



Ch © 
CN © 

tH t-I 

fil p 

I- Z 

Z 3 

M O 

cc tn 

Cl 

.. © 
.» CN 



c 








m 







CC 




-. tn 


^ G 


~ a t 














3 


Z 




CD + 


N -f 


•43 Z t 


UJ 








3 




tn 


LU 




to ~ 


«* ^ 


IflHrl 


8 













a 


X 




th CO 


TH N 


rH CC - 








>- 




CD 


H 




- 10 


-«t 


-H <» 


u 












■■ 


© 


* 


« rH 


in »-• 


in cn cc 


in 








m 




t* 


0- 


* 


cc - 




~ + X 










a 




tn 


■H 




X * 


« n 


« ~ G 


n 













■n 


II 


>* 


G CC 


G ~ 


G * + 


u> 








£ 




: 


X 


(0 


+ X 


z « 


-- z «*■ -« 


•H 




X 








SI 


Ll 


rH 


-. G 


M G 


^" H IH JJ 


tn r 




h 




•i-i 


X 


LU 


M 


a 


CO + 


cc z 


«* cc « in 


ii 




X 




2 


H 


X 


■ ■ 


in 


CN « 




rt|-»H 


tn tu 




LU 




* r. 


X 


a 


in 


•H 


»-< CO 


tn cc 


-tn cc - 


x r 




Z 




* n 


UJ 


G 


i 


XI 


-CN 


+ H 


«t + X 10 


+j 




■■ 




>0 


z 


tn 


X 




00 iH 


-s tn 


TH ~ G w 


Z = 




© 




XJ iH 


ir. it 


2 


II 


r-K 




* + 


«-< ^r + # 


LU »■ 




© 




C <S) 


s © 


r, 


X 


nj 


» <» 


<t -> 


4ft t ^s G 


X © 




in 




tu \- 


o>m 


N 


■• 


■H 


CD CC 


TH Ct> 


CO rH s Z 


h- 03 




o 




z 


c o 


to 


Hin+i 


Z X ~ 


- in 


z *-* m >-< 


<t 


■ as 


h- 


© 


QJ (-1 


•H H- 


to 


-CN 


•H 


HUOJ^rt 


M 4ft rH CC 


tn ca tn © <t x: cc 


>-© 


(Si z 


X 10 


c 


<-« CC + CN CC - 


CC CC -H 


X H X 


II 


i-i 


+J CL 


nj ll 


i- cc m p to 


•rt 


Sh^H 


X fs 


1-1*01 


A Z 


• K 


X 


o 


■ ■ 


rH X 


z 3 in Z LU 




~ cn t> - 


G v 


tn g — + 


tn m 


2 


CC 


1- 


* tn 


acc p 


M H- 


CN 3 tn 


* 


tn ii cn m 


II « <s 


II II 4ft - 


Ll cc 


" 


o 


o 


* j 


o Z CC UJ 


II O _J 


* 


J « 1-4 «-» 


« G * •» » CD th 


m Cl 




U. id 


► G 


T) Ll U Cl CC 


x tn lu 


IS 


G03~«GZ"3-LUPZin 




U1 








tu 




z 




* G 


rH rH 


hH rH 


© © 


H 


© © © © 


>© © © © © m cc © 


rH © CC Z © CC ~ 


© © a: r. 


© i-i 




to 


<r in «o 


0rstD©CNCNCN3f0IO<tXM 


in r- 4ft J3 N r- N 


M M 


2 CN CN N IN 


•nCNCNtOMIOKiH-MrOMGCCMtnCC 


to to cn — 


M to 





to to 


to to 


C Ki 10 


K) K) 


10 10 LU 


to 


IOtO + l-tO + XMtO + » 



4ft CN 

ffl to © O 

- + © LL 

a q in w 

<B) <3) tO .. 0» 

*h h IB h n£L 

to Z Z 3 I m LU 

to hh rn cn o th y 

II CC CC O II HO 

a Cl Cl G Q Cl Cl 



* © 

in CN 

th in 

-to 

ffl 

3 
G 

o 

G 



CN 

to © 

I © 
0. th 

II II 
Cl x 



03 

« CN 

UJ to 

- + 

a a 

QJ SI 

t- H 

z z 

t-l I-I 

cc cc 

CL Cl 



p 

«* 

o © 

+ to 

a in 

<sj to 

t- oa 

Z 3 

^-< tn 
cc a 



© 
m 

to 

z 

LU 
X 

H 
-0 
CN 
* 
v 

G) rH 

Ll 

rH © 

m 

CN Z rH 
tO CC P 

+ 3 Z 

a h- 3 
II UJ o 

a cc g 



z 
z cc 

CC 3 
3 H- 
H UJ 
LU CC 
CC •• 



P 

z 

3 

O 

G 

Z » _ 

oc\n th 

3 + I 

I- X X 

UJ II II 
CCX x 



© 



©©©in®©©m©ms©©in©©©TH®s,© 

GCr>©©rHtNfoio«*<tm<)r''-.fsGCS© *THCNtO 

toto*'<*<fr<tf;<t«*<t'tf'<fr'3-'?j-«f<*->sf'm®mmm 
totoforototototofotoiototoiotoioio©toroto 



cc 

LU 
H- 
3 
Cl 
E 
O 
LU G 
H 

G CC 

<X 3 

E O 

J 

* O 

* G 



© © 
th CN 



VOLUME 3, NO. 12 (JULY, 1983) MICRO-80 PAGE 23 









m 




















© 






















Q 

H 




























z 

IH 






z 

*h cn 








o 




















f0 






















o 




























CC 






ct 








h 

Q 




















tH 






















CD 




























CL 






a. = 








CD 


© 


















o © 

1- l"0 


















* 




1 


© 

<3 


























> 

CL 






> LU 

a. cc 








■rt 


in 














* 




Q >0 


















* 




H 


|s 
































o 






* 


1 


tH 














* 




CD »h 






















II 


IH 


























x" 






X u 






* 


H 
II 


o 

H 














h 




.. o 

IH H 


















h 

X 




H 

Z 


O 

H 


























0. 
LU 






a. cn 

LU = 






H 


H 


O 














Ll 




1 O 


















CD 




LU 


a 


























H- 






h- H 






X 


z 


CD 














LU 




H G 


















IH 




X 


CD 


















* 








<r 






<E Z 






CD 


LU 


•■ 














J 




II •< 


















CC 




H 




















* 








u 






U m 






ih 


X 


i-i 


















H ** 
























■rt 


























o 






O CC 






G 


H 


1 














Z 




Z 1 


















z 




H 


1 


















LU 








_l 






J 0- 


1-1 








H <H 








iH 






3 




LU H 


T-l 










i-i 






3 




cn 


H 


iH 










•H 






> 








z 






z 


+ 




a. 


H 


II + 








+ 






a 




X II 


+ 










+ 






o 




i 


II 


+ 










+ 






o 








LU 






LU CD 


H © 


3 


cn 


H H 


© 






1- © 




p 




i — f — i— o 








h © 




p 




*■ 


HI—© 








1- © 




E 








X 






X *i 


U CN 




V 


Z U 


lH 






u m 








zu* 








u at 








iH 


Z G is 








u 


IH 










ffi 


H 






1- 


II 


1") 


_i 


CQ 


LU II 


«* 






ii 


* 




_i 




H LU 


II 


in 








ii 


m 




_l 




A 


LU 


II 


•43 








11 


rs 




en 






+ 






© 


0. n 


H 


1-1 


<c 




X H 


iH 


© 




H 


tH 




<c 




cn x h 


1H 


© 






H 


iH 




<z 




<E 


X H 


iH 


© 






H 


*4 










<f 


© 


© 


iH 


© LU t 


U Z 


z 


G 


H G 


Z 


II 




u z 




z 




V H u z 


II 






u z 




z 






H U Z 


II 






u z 




cc 






II 


■H 


iH 


© 


ih LU LU 


ii 


UJ 


o 


O 


■■ 


111 H 




■i 


111 




o 




<r 


IB 


LU H 








LU 




o 




CC 




■ i 


LU 


H 








LU 




LU 






> 


11 


© 


CN 


V ffi (- 


iH 


I Z CD 




© iH 


X u 




tH 


X Z CD 




© 


1-1 


X u 






IH 


X Z CD 




a 


© 


iH 


X CJ 






iH 


X z > 






0- CL CN Z 


a. .. <r 


1 


h <r <c 


H 


A | 


H 


■ 1 




1 


t- G <I 




CC A 


1 


H 


■ « 






1 


H CC <X 






A 


+ 


H 


il 






+ 


H- 


CC 


<r 










Q LU 


P H. G 


som 


3 


l-l 


pq cn 


~ 03 




03 


© © CQ 




3 


IH 


03 


o -. 


CQ 




CQ 


© 


© 


ffi 




3 


M 


CQ 


h 


... 


CQ 




03 




© © 03 




3 


j 






M CC H 


x z m a 


O i-« 11 


H H P 


ii i 


CQ II 


l-Ulh-SH 


11 


H t- P 


II 


03 


II 


i- cn 


H © 


IH 


11 


H 


H 


p 


II 


cn 


ffi 


II 


H 


cn i- © ^ 


II 


h- 


h- 


a. 


^ 


iH 


* 


a 


O 


h- 


<I LU J 


O" © cq g uj 




a li- 


-pa 


cn 


II 


II O © 03 G G 




CQ H * 


CQ cn 


II 


ii o* © 03 cn LU 




CQ 


i 




CQ 


cn 


ii 


ii 


i> © ffl en lu 




03 


II 


« 




G 




03 ■■ 


CN fO ■■ 


v a 


* 


en Ti 


<E ■■ 


V 


CQ 


-« cn to 


■ ■ 


V 


CC 


* 


cn cn <x 


■ I 


V 


03 


~ CN 


M 


II 


V 


CC 


* 


cn o 


<r 




V 


03 




CN M 


1, 


V 


cc 


* 






+ 


© 




■H 


iH ii © 


CQ flQ in 


t- II 


* 


■• A 


w ,_, 


H 


■■ 


03 03 CQ 


lH 


H 


■■ 


* 


■■ 


v w 


1-1 


H 




03 03 CQ 


iH 


H 




* 




A 




v* 


h 




03 en dj 


•H 


1- 




* 


<f 


ffi 


© 


ii 


d' 


II 


A CL ^ 


3 3 1 


u © 




<r <t 


u + 


g <x 


■O 3 


+ 


u 


© 




<x a u 


1 


U 


<X 


v, "3 3 


1 


u 


© 




<Z CQ 


CJ 


+ 


u 


i" 




3 3 


+ 


u 


© 






¥< 




a. 


LU 


CL 


a. u + 


en tn <r 


II 


£ 


ii 


<t 




in <x cn cn <x 




II 


X 


ii 




<r 




cn <r to 


cn <r 




II 


X 


II 






<c 




cn <n en tn 


«I 




11 


E 


CJ 


<E 


II 




LU 




LU G 


o O II 


ll i- in <r u_ 


**■ 1 


U. 


II 


- a a 


II 


u. h uj a u. u. 


ii 


Ll 


ii 


~ o 


o 


II 


LL 


H 


LU 


<x 


LL 


Ll 


II 


Ll 


ii 


w 


O O 


II 


LL 


H- 


LU 


II 




X 


Ll 


CQ 


Ll 


Ll 03 II 


CD CD <X 


*-* u cc g •-« 


w <r 


HI 


<r U CD CD <X 


M 


u a: cn 


M M 


<x 


IH 


<C CJ CD CD <E 


IH 


u cc cn 


IH 


M 


<L 


IH 


<x 


u 


CD CD 


« 


IH 


u 


CC 


a. 


U 


0. 


IH 




M 


m .. cn 



©©©©©©©© ©©©©S®©©©©©©®®©©®®©©©©©©®®®©©©©©©©©®©©©©©©! ©©: © 

M<tfin<Dh>ooo>© HrNM*in<isco^8HM^^in<iscoi)>©HNio<tin<i<iscoi>©HNM*iiT<iN0Di>®rt><c , itt** 

rtdiHrtrtHHHSHrtrtHWrtrldrtrtrtrtrtdiHdiHrtrlrHrlHrtHHHrirtfHrtHrtrlHHrtHrtWHHrth'I'HH'H 



Mh 


<n ro 












































































X 


z 
































































© 
fs 












■r. 


© LU 










































































", 


II X 
CN H- 






















© 






® 








© 












© 








© 








ro 

H 












Q 


G 






















iH 






© G 








iH 










© 


G 








iH 








o 












Z 


© 
P II 






© 

© ro 








© 


© © 

t o 






© 






"t © 








•H 
iH 










CN 


tH 








CN 

iH 








H 

Q 


© 










LU 


Z CN 






© "t G 








0" 


© s 






z 






«* iH Z 








z 










iH 


z 








z 








G 


rs 










> 


<r cn 






t &> Z 








z 


iH Z 






G 






ih a g 








G 








© a 


G 








G 




* 






ro 










O 








a« o hi 








G 


* © O G 






X 






^ H X 








X 








«t 


H 


X 








I 








iH 


»H 










X 


© p 




* 


a t- x 








X 


* «t 1- X 






H 






a o h 








H 








CN 


O 


H 








H 








I 


o 










s 


II z 




* 


hOH 








\- 


©OH 












H G 
















iH 


G 














H 




H 


H 










H 


<H <E 






O G 










H ih CD 






H 






O .. H 








H 








O 




H 








H 




G 




II 


o 










Z 


G 




H 


G ■■ H 








\- 


x a ■« h 






G 






CD th cn 








G 








H 


iH 


G 








G 




G 




H 


G 










M 


© 




Ll 


.1 ih cn 








G 


G H ii cn 






V 






.. 1 V 








V 








O 


1 


V 








V 




J 




z 












CC 


P II 




G 


IH | v 








V 


M O 1 V 






H 






ih H H 








H 








G 


H 


H 








H 








G 


iH 


T-l 








a. 


Z -• 

<t (fl 




J 


1 h H 
t- II G 








1- 
G 


G CD H H 
» II G 






G 






1 II G 








G 








TH 


II 
H 


G 








U 




G 

3 




X 
H 


1 

H 


+ 

H 


© 






N 




® 


J 


II H 










_J iH H 






G 






II Z G 








G 








I 


Z Ll 








Ll 










II 


CJ 


G 






i-i 


© P 


l> 


<r 


H- Z LL 








G 


<Z 1 Z G 






M 






H G ih 








IH 








H 


G 


IH 












_J 




H 


l_ 


II 


CN 






n 


II Z 


© 


H 


Z LU m 








IH 


H H G m 






■ ■ 


* 




Z x .. 








ii 








II 


X 


,, 








,, 




<r 




G 


z 


H 


iH 


© 




N 


CN <C 


hO 


Z 


G X >• 








ll 


Z II X •• 






iH 


* 




LU H i-i 








T-l 








H 


H 


■H 








r4 




z 




V 


G 


CJ 


z 


ii 




■* 


03 


z 


G 


IHrt 








IH 


O H H ih 






+ 






X + 








+ 




* 




Z 




+ 








+ 




o 




ffl 


X 




G 


H 




LU 


© 


G 


N 


h- + 








+ 


_ N Z + 






H Z Z 




|»H ^) |>M 








H 


Z 


* 




G 


© 


H 








H 


z 


G 






H 


TH 


I 


CJ 




1- 


P II 


X 


M 


© 1- 








H Z m G © h- 






G G 


3 




A U 








G G 






X 




CJ 








CJ 


cc 


<E 




cr 


© 


| 


H 






<t 


Z CN 


H 


CC 


H- A CJ 








G G G X A u © 




® 


ii 3 a 




H ~ II 


© 




© 


II 


3 G 




H 


^> 


II 


© 




© 


II 


3 


M 


03 


o 


A 


ffl 




CQ 




G © CC Q 




G 


G -. II 


© 




© 


II 


3 O H ~ II II 


H © H H P 




G 03 H 


II 


H © H H 3 






03 


H 


II 


H 


© 


H 


H 


P 


II 




^, 


II 


H 


G 


H 


O N 




© 


X 


1 03 H- 


ii 


l-®HHX 03 t- (- 


II 


O G G 






1 '.G H 


II 


t> G G 






H 




G 


H 


II 


s CJ 


G 




ffl 


H 


03 


ffl 


G 


|| 


ii 


J rs © a 


© © 




t »Llh 


II 


0- G G H -G G 


<-> 


CN 


.. CC 


* 




&> <c .. 


G 




CN 


,, 


G 


* 




G 


<e" 




U 




CN 


,, 


G 


* 


G 


G 






V 


ffl 




•■ iH 


II Z 


iH O 


* 


iH <X .. 


G 


«-» 


CN 


■i 


g * cn <c .. » 


CQ 


03 


iH II 


* 




A >- ,H 




ffi 


ffi 


iH 




* 




V 




T-l 




ffl 


ffi 


•H 




* 




V 


<£ 


^_| 


H 




03 


^ CQ 


ih a; 


II «0 


* 


A « iH 


ii 


03 03 


iH 


•• * v ~ Ti <E 




3 


1 © 




ffl 03 G + 


03 




3 


+ 


© 




03 


ffl 


G 


| 


ffl 




3 


I 


© 




<c 


<c 




| 


G 


<t 




+ 3 CQ 


x a 




<c <r g + 


<r 


*\ 


3 


+ 


©_<E«G 1 G<XG<I II 


E 


II 


ffi g <r g ffi 


II 


E 


II 






ffl 


G 


<X 


G 


ffl 


II 


E 


II 




u 


<z 




G 


<x 


x cn 


© 


H- X 


II <I G <I G <I 


II X II <I II 


•^ 


O 


II H G 03 G G II 


II 


w 


a 


II 


H 


HI 


03 


G 


G 


|| 


II 




a 


II 


h LU <I Ll 


Ll 


II 


Ll 


|| 




ii a ll ii 


LL a LU « LL LL II 


ii 


•** 


a 


II 


HG<TGG II <TGGCTGG 


CO 


IH IH 03 


03 g cs ffi a g tn 


IH 


M 


ffl ffl CJ ID 03 


U 


CC 


G 


IH 


IH 


<I 


IH 


a 


CJ 


X CD 


M iH 


MBKcojMMcauBcucojHHfl: 






























































P 
















©©©©©©©©©©©©©Si©®©©®®©©© 


© 


© 


© 


© 


© 


© 


© 


© 


© 


© 


©®® «S®®©®®®©5>©©S©®®©©©® 


tH 


CN 


ro * in 


-ONCOCh 


© 


IH 


cn ro 


t 


m 


-0 


rs 


G Ch 


© 


iH 


CN 


ro 


«t 


in 


•43 


|S 


G 


s 


© 


tH 


CN 


© iH 


cNPinro«j-in>orscDo® 


iH 


CNM^rin>ONGC>©©®®©©©©©© 


iH 


iH 


■H 


^4 


tH 


tH 


T-l 


tH 


iH 


^4 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


CN 


C"4 


CN 


ro 


ro 


ro 


GfflGZ©GGGGGGGC>C>0 s s t>O0 s s s 0-'-i 




























































z 




G 


























G 




























o 




IS 










G 




is 


M 




M 




3 




























■H 




tH 




iH 




iH 










H 




G 










O 




G 


CC 


•^ 


i-i 




a 






















M 






ffi 




G 




p 




G 










O 




G 










H 




G 


a. 


? 


©" 




> 






















II 


G 




■*■ 








™ 




■•• 










G 




_l 
G 










O 
G 




_l 
G 


K) 


N-- 


in 




z 






















G 


X 














































CN 


P 


CN 




G 




























II 




II 




II 




II 










G 




in 










G 




in 


■V 


Z © 


i-t 




X 






















^ 


i, 


























*• 




o 










>tf 




■43 


© 


CC t> 


r. 




3 






















II 


G 




G 






















1 




i 










1 




1 


LU 


* M 


S 


























CN 


G 




G 








G 




G 










T-l 




tH 










CN 




CN 


H 


© z 


m 




A 






















P 


O 




IH 








G 




G 










E 




E 










E 




E 


<I 


ih LU 


iH 




a. 










•r, Mr, 




• r, 






IIS 




G 




X 




G 




G 




Z 










II 




II 










II 




II 


G 


w X 


iH 




V 




® 






'S *> 




^% 






^s 


^ 


G 




G 




G 




> 




IH 










ffl 




<r 










ffl 




<r 


O 


H H- 


w> 








* 






G G 




G 






G 


II 






G 




G 




a 




G 










z 




z 










z 




z 


-1 


Z © 
M II 


© 

in 




G 
© G 




G 






« « 




» 






» 


P 


X 
G 




_J 
H 




G 




G 
H 




E 










G 

I 




G 
I 










G 

X 




G 

X 


LU 


II P 


© 




G G 




G 






CC G 




G 






G 




M 




H 




3 




G 




03 










H 




H 










H 




H 


N 


CQ 


iH 




K) CC 




J 






X X 




X 






X 


in 


X 




<r 




G 




G 




3 






























IH 


.1 Ll 


•» 




z a. 




G «*• 




CJ CJ 




G 






G 


ii 






CQ 




CJ 




P 




G 










rs 




"sr 










fs 




«* 


X 


.-> IH 


© 




LU = 






«o 




H H 




H 






H 


CN 


H 


























* 




■43 










>* 




<l 


a 


»-» II 


m 




X 1- 


© 


® 


ii 




z z 




Z 






Z 


G 


Z 




H 


IK 


H 


■ IS 


H 


■ *. 


H 


IV. 








A 




A 










A 




A 


p 


t ^ 


Ch 




h- Z ■». 


tML 




M © M © «t 




IH 


© rs 




M 


© .. 


M 


* 


Z 


; 


z 


- 


z 


; 


Z 


; 




© 




t-i 




tH 






© 




iH 




CN 


z 


iH ^v 


r. 




ih : 


* 


<* 


■■ 




G G is G CN O 




G <l * 




g © in 


G 


* 


IH 


<l 


IH 


in 


IH 


«t 


IH 


ro 




© 




E 




E 






in 




E 




E 


<E 


w co 


*■> © 




© CC > 


Z Z M 


iH 


G * * ih Q. m II 


iH 


g in n 


iH 


G <! II 


G 




G 




G 




G 




G 






rs 














IS 










CC 


p - 


cn in 




Hid 


G G 


ii 


+ 


■■ Z II + .. Z G 


+ 




Z G 


+ 




Z TH 




> 


0. 


K i 


a. 


fl i 


a. 


tl 


Q_ 


fl| 




z 




p 




P 






z 




P 




P 


•• 


Z P n. CO 




v » J 


XX>G>GGG>G » 


G > G •• 


G > G G 


•H 


<£ 




I 




- 




s 




; 




G 




z 




Z 






G 




Z 




Z 


M 


CC Z h- 03 




i- g a. 


h- 


H G 


II 


G I .. II G X «* 


II 


g x n 


II 


LU X » 


tH 


_i in 


• r. 


«o 


IK 


is 


• r. 


CO 


■ e. 




X 


^ 


<x 




<r 






X 


^> 


a 




<t 


CN 


* CC 


~ 3 




IH « 




s 


■ ■ 


G 


»H V) G «I-h 


G 


V. 


H II 


G 




H <l 


n 


G 


iH 


CN 


T-l 


CN 


iH 


CN 


iH 


CN 


« 


H 


tir 










» 


H * 








* 


in * 


1- G 




G »0 > 


: 


G 


is 


ii 


X II •■ X II 




I 


> 




x" 


II 


rs 




^ 


03 


,, 


G 


^ 


p 


,, 


G 


> 




G 


G 




© 




> 




G 


G 




© 


ro 


-hOZOO 


ih rs h- lu 


: 


: 


II 


K)Gt>>iHLUN>MGOG 


T-l 


G rs CN 


* 


* 


N 




IS 




fs 




IS 




G 


- 




in 




G 




G 


s 




in 




G 


LU 


» w v 


m a 


*r 


•• G X, 


II 


II 


X 


+ 


wMU + yjnui 


+ 


G 


is .. 


+ 


lu in ffi 


G 




G 


- 


G 


z 


G 


^ 


G 


5 


X. 


II 


CJ 


V 




V 




y. 


II 


G 


V 




V 


h 


- H H 


i 


«o 


rth>2«#HIII-v .. > h- V .. 


X H 


v m > 


H 


v ■■ 


H 




H 




H 




H 




H 




z 


# 


m 


iH 




tH 




z 


* 


G 


CN 




CN 


<C O Z Z is P 


1-4 


+ « P M 


G G 


■I 


UJ d ll. Mil <I ll. Mil <I II in HI d It o 


a 




<n 




<r 




<E 




<C 




IH 


G <I E 




E 




M 


G 


<r 


E 




E 


CN G CN m ih 


ii 


IS 


1- G <C II 






G 


II 


G II II G II 


II 


U 


II 


II 


o 


ll 


G X 


u 




CJ 




CJ 




CJ 




|| 




ll 










II 




ii 








II o 


~ II II 


h- Z 


© 


II qGfGGJXOGX>OGXXOGX> 


O Ll ih 


O G O 




o 




o 




O 




* 


G 


TH 


G 




G 




* 


G 


CN 


G 




G 


1- _i * <x a en a 


iH 


1- _J G G 


IH 


IH 


G G 


JHIUW jMUjy 


_J 


ih LU G 


_J 


*h 03 


_l G 


j 




_i 




J 




_J 




G 


IH 


E 






t-i 




G 


IH 


E 


IH 




IH 




EC 




in 
































O 




m 




<t 




h0 




























© © x © © © © 


tH 


©©G®®©©©©©©©©©© 


©®®®©®®®M®® 


© 




© 




© 




© 




© 


© 


© 


© 


© 


© 




© 


© © 


© 




© 


O |s 


UCQff>Ort 


■% 


MMn:o , in>flMiiff>®HMw*in^MDCMS 


l-f 


cn ro ii 


«t 


in 


•a 


a. 


is 


i, 


G 


ii 


o 


I, 


© 


tH 


CN 


ro 


m 


t 


© 


in 


•n 


is 


G 


© 


s © 


MMh-nn^u-stteit^ 


t 


«* 


t 


«f in in in m in in 


in 


in 


in in o 


<J 


•0 O CN 


<1 ^ 


o 


s 


O 


= 


O 


: 


o 


: 


rs 


rs 


rs 


rs 


IS 


rs 


© 


rs 


is 


is 


rs 


© 


h- in 



VOLUME 3, NO. 12 (JULY, 1983) MICRO-80 PAGE 24 



_ -» ■» 2 CO **■'*"■' M 

m m m O LU M # # - 

^ _, > ... m 3 -J *- -ZZCD 



2 , 2 fdh! 5 > ■* LU 5 » m m Z 

W F <C £ ~ £ > £ £ £ £ 



uj ■* 3 a 



NO I .-s t- I- 0T 



p - 7. wen £tn S i M i i? „ 13 ~m 

^ r L ox £ ul in ®x i *K in S£ ££ n ~m~ 

S !r ° l x g 8 Hi* S 1 f- £*§™ ^ g =S S III 

3 H3 31IJUJUJ m « 5 I x m ilEttl «- .„.,.K)QrM##MHXH 

° 5 P 5 E ? - £ S E * S x uiuhou cd # * * z i z u o » z z o z 

r 5 * ^t" ^[u^ «>©§ fer h- ct ~ + cnz + ~zcD muuj u uj h h g lu £ k- m 

5 « 5 Z Z Z <X Z = in h (S II ZZ UJ th X CN -- 0T © M 0T ►-< ZZh- z H A £ £ £ H "- E EL 

S in 5 SS h§hi %^act)HH S ^ uj jnnhM *hoc £~ m cl or or z » or « 

cr * cr or or ir cc cn m z z z x or or •■ * * z <r m - m to - * cn j- £ £ § ?2m^^«S ? .. £ 

£ o- £ o-o. hco-m z lu w - z a. a. © * m ■■ M °° , * + fc jrS + 2 *• o_ m ^^"ru * > 



N LU 



H - - *■* <-<l--U.#l-= = .JH--*-< O Z I- = O ZtDprMWCDMCN;-. ^ ^ ,, J * ,. h °- °- ^ n xtt 

LI 28 ft Gj u u I u P ^ ii ii ii * i w b ?I*8S? *5¥|S £ 5*2 SS» w^mijjijjuj-zLuuujz 

jLuSuj jjujjjJiHHMUHjj: llcdccu u.ujKm»u-LjJQ^ + a-J-ic30-_ia.mj_j-J0.Q:_jj_io: 
k)luk)k> Ms n««»oononnio«nntoM MMioniMMwtt«nMin<t .(owMwnwioMMiowMMioMttio 



© © h- 

>>>>>>>> O M ft 

a.o_o.o.a.o_a.o.i- uj uj <r 

* ii ii ii ii ii ii ii ii to cn ^ 

* ^^^^,^,^«^ I- _j j cc 

HrtHrtHrtrlH Z UJ LU 

cn^r.„r i ». RK ^uJ CD 

.„ ,„ .» .r^ZHHI-h-l-l-H-h-U©© _ 

m cn cn cnouuuuuuuucr^^ z 

» * in * ••• * , ff , M — s^ w >^ v w ^ w rj || || 

¥ „ ., .. MiiijriuuoQcncnc: » ca * 

LU ii LU ^ LU y UJ W ""■•"""" " ,. _r _r * 9 

S z £ z or z or oiiiiiiiicn ■<-< ^ _ = 

sn 5 /-. « a zi^©o d^-.©o o.o_o-a.o_o.o_o.o.LU i + ^ h 

m u cn - ® u cn -h © u tn ~ j cj ii n i ii ii or a 5 z z 

CN z" Nl"" -IN? fN I § * - ©©S r ©©©©© r 3 U o U Cn K 

Lu z or cn Lu z uj - Lu z lu cn lu z tn m h h h h k h k h cn © lu t uj cn « . 

1 2 ujSiS zcniM z$es m iyyyyyyyy r nS3ESS m 1 ^- 

^ F a > 0. or > ot or> a. zii-n-cn-cn-inzm _ io>- 

* .. or b. * m « b. n » « 0. to Mxnmuufiotjin h © 2 © tn n m 

vNffl H » vCNOD E « VCNCO E » vCNCO 0T0.ZZZZZZZZ h- Zll UJ II WW 

¥*2 cn ^ 1 * S n - 1 * - S ^. 1*- o •■ luujujujujujluuj h lu^ 1 « jh, 

® Z » UJ © © E * 3 © © E - 3 ©© E- hHIIIIIIII LU 105 h-ffl J«Z 

©LLlN 5 .SLl I N CO * © U- I N Cn ^©U-IN W*hHHHhhhH Cn ^ H - * ^^^ 

M» ©2 Z* - R » © LU Z* ER^Iuj Z* = M» © UJ Z*+CNM*in-JDNCDC>Z**®l - + Z*J 

3+ + E-3 Q3++«-3 Cn3++<r-3 W3++«-3-HHI-l-h-t-HH3Cn<i:-' a ~ 3» 

mrmn 11 C-raiitnTtntj 11 -H-E© 11 tnitno II H-E© II tnitnCJM-E KE_J CJ CJ h- E tn H 

§ 1 tn j § or cr 1 £ cd i in j S or S 1 ct cd i tn j cn or or x 0. cd 1 cn _j cn or or o. - « M M M M ^ M cr or z - « mm or or u a: 

©s©®©©©®©©©©©©©©©®®®©©©®©©©©©®©©©©©©©®©©©©©©© 13 ^© in © § o ® _j 

?NM?^§Nm£©M^$^NCDCh©-^K5N^ 
?KRinSLnfiSS^S3^^5^S^NNNNNNNCOCDCaODCXimCDro 



© 

©M©©©©©® 
rH®CNCNMtm>CN tn * 



I 1 I 1 I I ICNfflfNCNCNCNCNCN 



ijt ip, ■»■ m * 



I I I I I I I I in 1*1 I'i it ii n 1^ 13 • . . . * 

— (N'-iM'-fCN'HCNflQSCDflQCQOQCDCQ* - .. ■ . - * •„ ¥ 

CDlBUUQQCncn3Cn333333* ■■ * » * ■■ J " 

II A " iL " I " iL S S S S S S S S v or 3 or or or z 

fflfaCJUQDm^CIZCDICDCICDCD §-®g ^^^5 ^ - 5 S I - N 8 S - 

?Z X ?* X Z XX} - XXXXXX c, E g f- C,^^H m E^H " 5 § t ; ! 

hHhhH hhhh hhhhhh S^UJZ MtNUJZ --UJZ CNNUJZ OT- 

N M * W >0 N 03 OH II II II II IMI I I « I " SftES ft-VE^ ft-VES > II 

11 11 11 11 11 11 11 11 <e cj <x in <l m u q tn ji 1- or tn h 1- or or h h or ffi 4 £ □ 3 

(LPSCDUUQDtDW bJ > 0- UJ> 0_ UJ > 0. UJ > u. sr 

u-kuwu^i-ii-imujiu-r^^ _jo.«c» cno-iOi' cno.10" g"- 

QQQQQQQQQOQ H « vCNCO {- ■■ v N O m » vCNCD m » V N CO H •■ 

iiiiiiiiiii « ® ® e 1 S S © = » or ®® = - pr ® g . = - g 

y.>y.y.vi.y.y.y.y.y.y.y. g ,8 1 IS 03 - ® U. I N CJ *®LlIS U "®LlI^ Q 

©®©©o©©©®®®®®®©® iipmo* i in m ® «t E!S M Sl?; 



0. 0. 0. 0. CL 0. 0. 
Q 



AAAAAAAMllinilllz* * M » O llJ Z* - M ■■ © LU Z* ^^"©LU Z* ^g^®^ g * ^ 
LLlLU.LLU.U.U.U.LLU.U,li.LLLLU.LLu5?i0HHaiuS|l0|^0^ 

©©©©©©©©®©©©©©©®®©®®®®®®®®®®®®®®®®®©©©©©®®®®®®®®®®©®®®®® 

mmmmmS^thOOOOOOOSSSSSSSOrirtHrtrtHHrtNNNNNNNNMnWnHWnMIO^T?**"?*;* 
22222hhhhh2;hhhNN.NNNNNNNNNNNNNNMNMNNNNNNN 





n 




m 




■■ 








V 


CN 


CO 




«"S 




i 


* 


r-i 




© 


© 




E 


r, 






© 


Ll 


1 


s 




i in 


hH 


© 


t 






M 


■ • 


© 


LU 




M 


03 


r-l 


m 


H 




u 


3 


+ 


+ 


<r 


© 


n 


cn i cn u 


II 


I o 


II 


ii 


a 


IiOIOlJ 



VOLUME 3, NO. 12 (JULY, 1983) 



MICRO-80 



PAGE 25 



en ki 




I- CM 
X > 



>- » 



CM + 
X X 



X „ - 



8b 

::S 

= i- 

in ... 

* : 

s O 




„<co 



3a§§mB 



M M M tH M 

CNCMCMCMfMCMCMCN 



II II II II 



dtSSSSiS 

_ S Z 3 M M M M l-l 

K.sssssss 
OImhmhmhm 



*. > <X <- is 

+ ^ -H O M 

X X X X * s 

> .... I »{tl 

»NSN: <r 

XHtH>-0|- 

^ «- o O II 0- .- 

<E I- h- h- CM * = 

uj vh th > ^ m 
z »■ <t <r ■* K> M 
hMOOhO ». 

h o u. a. > <r «• 

O I- .... I! I- IN 

UJ -r* <! CN »-i «»• IS 

IK II n M >■ : (5 



S "^ UJ !- 5 cn <r «cn 

X £ UJ * 3 Z m 

°ffl2^| Z 2 3 , O J' 





..> + *-< M 



z§ .£££ 1 f^t 

CD »-< = CL 0. s : m s IT 

fcF W ~Z="=" £ z £z^ 

» K C; J m 111 3 M m hm: 

S5I?E££ £ V^l 

?£5£g§ £ fe § i I 



2E « 3 -2 * "» £ i 

H « || H X <0 H 

s CC CN CN II » is » ' 

0. II X h ^, IN : ■ 

.. > .. >■ N (? O 

I- .. CM ■• > H- s | 

<r ii <-< ii + cc m 

O. x x x x Cl 10 :_ _ _ _ _ _ _ _ _ 



(f| M £C M M N-f l-l M 




I SSf-SSSi z>-?l» 

I- sIlZUIm. hZXIl<I: 






a: <x ~ = u. 

1 z S z ~ e r. 



U. H = 

HZh 



.-. Q m Z 



m <r h a. 



i x a. uj « 



y § £ 5 * £ * § 5 8 £ 5 £ 5 £ 

"0.3ms Z fl. E h II h II h 

iuniJh>-iiiiia:HQii<ifl.P3a. 
Mujscnm®®®©©©® 

NMinCZ'HZ'-iWMtinOlsOQ 




<i CM 

rs in + 

HH CM _J 

-O # -J 

CD CM ~. Z — 

O is + I- UJ 

»NUJ 



-<0 



Kt |s ~ UJ O is" 




•.•o ■« 0* 

O - <£ - CM UJ t 

hO # + UJ H 

• ■(OJSOl I 

NN m J J ^ CD 

ri - cn cc h jo 

o 1 1- a: ii -c 

cn cm : <r - 



VOLUME 3, NO. 12 (JULY, 1983) 



MICRO-80 



PAGE 26 



ll x 

.. ii 



.. CN 

th > 

II o 



h- CM 

X > 

UJ II 

z > 

.. IT 

.- O 

> Ll 

><> 

h- x" 

UJ h- 

to x 

.. LU 

LL Z 



CN ~ > 



> >- 

-I- 

X X 

~ UJ 

h- Z 

UJ » 

CO N 



K 

x 

O 
_ - - h- 
h- I- t 
i-i X X 

x ui II 
II Z x 

x .. CC 

cc - o o 

O > U. Ki 

ll - ■■ o 

» x IN ih 
IN - > Z 

' I- O UJ 



CC 
CL 
M 
II 

> cc 
». <r 

x 0_ 

i- a 

x Z 

uj <r 
z -< 
.< ii 

-«. h- 

> 10 

X M 

~ UJ 

H CO 

UJ -I 

CO UJ 

o! r 

<r p 
i z 

CD « 
CM CO 



> 

•■ II . . _ 
O > CN UJ H 

m cc 

o* o 

CO u. 

3 - 

CO CN 

O II 

CD U. 



O O 



> 

I! . 

> IL 

£C + 

O th 



> 

O 

U. m t-i i-i 



C0 
Q 

II 

D 

C 

z 
lu in 

i ^ 

H II 

O Q_ 

th <X 

+ Z 

<x x 
n t- 

v K 
H- II 
CO cc 

£ <£ 
p a. 
u. u. 



II cc 

x Cl 

cc k 

O A 

U. v 

» IT 



o o 

<l |s. 
0- 0- 



© © 

CD 0- 
0- 0- 



IN T-I ^ 



II o 

tH II 

a. ^ 

z a. 

LU UJ 

I CO 

K _l 

Q UJ 
CO 
v 

a 

CO 

u. 



> H 

CC CO ... 
O LL : 

ItHQ 

z 
o © a 

O H (fl 

O O s 



h- = 

3 CC 

LL LU 

<r 

O 3 

CN s 
O »• 

* o 



II 



a. 

z 

UJ 

X 

co *« 

II II 

to to © 

.. a - 

CO <E CO 
II P 3 

<r co ii 

CO II LL 
G 
CO o 



CN 



K> U_ 

O M 

•h UJ 



o g 

M X 

in co 

CN 

o 

3 CO 

CO » 

O ■ 

CD .„ 

UJ # 
CO X 

_i a. 

yj * 
o -o 

m co a: 

CN O CO 

ffi H * 

3 Z 

CO M 

o cc 

CD C- 



U •- 

o # 

Z x 

<r a. 



u 

Ol UJ 

P CD 

Z P 

<r uj 

th 3 
II 

O »H <£ 

•0 CL 

O OC CD 

rl Q Z 

Z CD m 

UJ A to 

X v 3 
I- -J 

O O > 
AQC 
ttZh 

CO <X = 
CC *h 



z o 

i-i o 
CO © 
3 *-< 
O 
> I- 
o cc *-< 

sQ h- || 

O s x 

Tt r. X 

ooir 

H- <l O 

O l> LL 

CD (9 «" 

.. (- •» 

x Z s 

X M 

I- c 
x a. 

LU K> 

Z v 

■■ J 

O 



II CO 

LL sO 

Cl o* 

O e 

z t- 

<x z 



O T« 

t- II 
a. 



o o M 



o 

M 0- Z 

a cr uj 

a: o x 

Q CD h- 

CE A CO 
Ova 

O _l v 

v CJ 

a z 



UJ O 

X N _ 

h- m a. 

-< CN Z 

II ffl M 

rt 3 .. 

0. CO « 

llO: 

m CD > 

X 

O O (- 

in <i co 

O O Z 

H H U] 



in co 

CN A 

UJ CJ 



o 

a 

<c 

T-I 
II 

I £ZQ 

i- o <r z 

0- *H T-l <£ 

II v II O 

J JH || 

U CJ Cl i-» 
U. Ll Ll fl. 

M M N-l ££ 

o 

OOOCD 
" - - A 



# o 

x o 

0. O 

o 

H 
O 
CD 



O v 

*H _J 



rH Z 
OL O 

M M X 

H 
O <E UJ 

■* z 



o in 



0. UJ 

a o 

z m 

o »-* 

II z 

rt UJ 

CL X 

^, (-. 

<«. A 

»-t X 

II I- 

U LL 

a. m 

o » 

z -■ 

<E O 

T-t S "" 

•i 9 

»H Z 

Cl CC 

-• II 

Ll x 

o o o 

i«4 CN <3" 



»-< -J 


II 


LU CJ 


o a 


CO 1 


II CJ 


_J 0- 


Ll ■■ 


UJ *"* 


CL O 


o - 


»« II 


M II 


o tc 


t-i DC 


II CO 


•rt CO 




z « 


CL CO 


uj m 


.. -I 


X II 


O UJ 



o 

-0 

** m 



0. Q Ll 

» z z z 
^ lu a: uj 



in 



~ rt o 
II CL 



o 
m 
r>i 
»-( 
o 

H- 
O 
CD 

O 
Ki O 

cn in 

<-( CN 



3 rt 

Z ^J- 

UJ A 

X > 

h- Ll 

o •-< 

CN UJ 

z ^ CO 

CC A _J 

3 3 UJ 

K LL X 

UJ i~" I 



CO z CC 

_J LU CO 

LU X 11 

O K UJ 

ii m q 

uj o <z 

a, ■ u. 

O CL CO 

ii a j 

CJ u. uj - 

Cl m © O 



O 
O II 
O LU 
CN O 

o u. 



Q LL -J U. CC 

u m o h m 



o o o o o 
M ^ m sO h» 



j cc 

Ll Ll 

UJ UJ 

Ki f^ 

V A 

C3 ffi 

U. Ll 



CD CD 

O O 

IN Ki 

M CN 

»-l *H 

ffi n 

3 3 

CO CO 

o o 

CD CD 

> CN 

II CN 

10 ffi 

*H 3 

3 CO 

11 O 

5 ^ 

LU CN 

X > 

h- II 

»-i > 

II » 

^ M 

Cl 3 



ft x 

^. + 

Ki 3 

K II 

in 3 

N - > 

»-< > U- 

O I M 

. > 



^ x 



t-l M M 3 



o o 

CO 0* 



o o 

O »H 

M CN 



Z H- 

tn LU 

CO CO 

|| .. .. 

> ~ o 

■■ > II 

.-. «D 

K 3 Z 

ro — lu 

m t- x 

<t LU H 

N CO O 

■m LU v 

O CC 3 

. .. LL 

O Q m 
#UHJX 

cc o to I 

a i- _j 3 

- o UJ II 

CO II > 3 

O 3 + « 

U CC > -< 

II O II * 

x Ll > II 
.. > 

o o o z 

CN K CM LU 

CM CM *h X 



Cl 

a 

CN 

z 

l—l 

CC 
CL 

o 

Oi 

3 
CO 

cc to 

h- LU 

yj x 

CC H- 



O 

LU LU 

P c 

«t <E 

Ll Ll 

I + 

CC CC 

a a 

ii ii 

CC CC 

Q Q 

LU LU 



O 
II 
-J 

o 
II 

CC 

Ll 

6* 

Ki 
CM 

3 

to 

O 

© 
CN 
CM 

Si 
3 
CO 

o 

CC 
CO 

II 

o 

CO 

o 

Cr- 
CM 

rl CD 

z 



'** s 



II 

CL 

z 
x 

H 
CO 

CM 

II 

T- 1 O 

m t-i 

T-l ^ 

o 

D 



-. <r 

iH © 
+ II 

> CJ 

-a 

- <r 

h- © 

z II 

M CO 

O CC 

II © 

Q II 

» o 

-. Q 

»H Z 

i <r 

> © 
* ii 

3 O 

w Q 



O f> 

3 II 11 II II ffl © ffl 

H J E J K 3 11 D 

xaLLLLcoco3cn 

LULlLlLlLlOLlO 

2HMHMQH(B<i 

©©©o©o©© 
stm-oNcoch©''-* 

CM CN CN CN CM CM K K> 



o 

O II 

CL <I 

ii tr 

u o 

.. © 

- ii 

> a 

*Q 

*-i Z 

+ <E 

3 © 

~ II 

z o 

w Z 

o a: 

ii ii' 

.. £C 

- O 

> © 



i a 
-• <c o 

z ii «r 

M (0 T-l 

o q z 

£L Z UJ 
II <E X 
Oh 
ll © 
© <C II 
CM LL o 

K t-l p 



to 

o 
m 

Ki 

H 
© 
CM 
11 

v 
> 

« 

«0 

A 

3 

O 
i-t 
II 
CD 

O 

^ <l 
LL Ki 



CL 

<r 
u 

M 

Q 
Z 

d 

X 

CC 

3 

o 
> 

CO 

M 

z 

CC h- 
3 <L © 
H- I i-< 

LU 3 in 

CC s Z 

.. h- LU 

© Z X 

O w h- 

K CC © 

Hi Cl Ki 

3 " A 

tO tO "i 

O J X 

CD CJ CC 
O 

© © © 

© T-( v 

ioioh 



co o 

cc h- 

UJ rH 

LL II 

J X 



© ll ll 

CN O » 

m s 

Z CC -■ 

UJ « 2 

X <C UJ 

t- CL X 

© K 

K Q 

A LU UJ 

wzo 

X O i-i 
CC CO I- 

o <z u 

© UJ <E 

v to cc 

CM CL 

x <r 

Ll s CD 
i— i t— z 
.. Z t-i 

X CC H 
h- 0. 3 

3 © a. 



p 

CM LU 
LU 



» X 

«Q 

» Z 

CM <X K 

CL © R 

l»H 2 

s v O 

to X 

CC Ll 3 © 

3 m o N 

o ■■ > in 

> i- s a 

ZhH 

p t-i z o 
ZITmQ 

<r cl cc ■■ 

: •• Q. X 

H- I- ■■ X 

H H ■ X 

CC CC LU LU 

Cl Cl LU Z 

CO - 

© © © 

CN Ki i-i O 

in in © 



II 
> 

X 

CC 

a 

Ll 

© © 
m <-< 
-o o 

•r* I— 
O ^ 
K 11 

O x 

tD x 

.. CC 

s O 

-• Ll 



J > 

3 ll 

O - 

>- T-l 

P * 

_l CN 

3 a 

o - 

3 * 



LU LU 
UJ CC 

cc <r 
a z 

LU UJ 

O X 

M I— 

O U. 

<r ll 
cc o 

CL 

U 
LU LU 
X H 
h- 

O 
O h- 
h- 

> 
LL P 

u. <r 

O LU 

s CC 

h- s 

Z h- 

•-t Z 

CC M 

CL CC 



© * 

X • 
.*. 3 
: O 
>- > 



O I 

h- K 

O 

LU OQ 

M O 

-J t- 

3 y 

o CJ 

> 3 

-J 
P 

_J P 

3 O 

o o 

3 CD 



Z 

o 

Q 
Z 
« 

© 
MD 
K 
ffi 

3 

to 

a 

CD = 

" h- 

-. O 

-■ > 

UJ w 

_l p 



z 

LU 

X 

O 
CD 

3 
O 
> 

LL 

_ Ll 

M O 

x Z Z 

X M M _J 



X o 

h- > 

Z 

LU LU 

LU CJ 

i- <r 

LU -J 

Z Cl 

m LU 

z or 

uj -• 

x -• 

I- H 



II © 

CJ II 

Cl CD 

>• O 

© P 

II CC 

tt ■« 

» © 

° "X 

ii p 

<s 

CL 



p II 

LU LU 

Ll ■■ 
LL 
3 
P 



© © 

<t in 

in in in in h- 



Cl h- 

•« X 

C0 LU 

-J z 

CJ ■■ 

© 

O CN 

N O 



■ CC CC 

Cl Cl 

(T |_ 

Z z 

I-I I-I 

Cl CL 

© © 

CO 0- 

m in 



© 
ii 

p 

LU LU CO 
CO > .. 

!* ° 
-J 3 II 

p O 

>- CO 



= II © 

K « || 

Z CL CC 

m a c 

CL ^ h- 
II 

© in © 



Cl 3 

•• ll 

© CM 

II 3 

CM ■■ 

O > 

H II 

O T-* 

II > 

O 3 

» II 

?3 

.. CM 

O II 

II > 

CC " 

Cl © 

.. CM 

CO -i 

U 3 

O 

X 

o 



2 Q 
•Q z 

O CC 
O II 
HhO 

O CO N 

D w + 

■■ P - 

© .. O 

■* m cm 

+ ii ~ 

- CC P 

© c z 

NIK 

X 2 .» 

P UJ H- 

~ X CO 

h- ft 

CD P 



.. Z 

© CC 

11 II 

J- h- 

_l CO A 

■ I M O 

© P <E 

II » LL 
(OWh 

O II 

P CC © 

_j <r ki 



© 

CO CD 

•0 Z 

o « 

(- I 

O II 

CD CD 

•• Z 

T-l <[ 

II ■■ 

tD ^ 

O II 

P to 

CC o 

•<. p 

TH CC 

II z 

tD LU 

o x 

p I- 

j in 

.. Ki 

© ■ 

II V 

to a 
zoo 

<r p co 

Z LL <l 

Who 

H - O 

Ki © CD 

II ~ » 

£ 9 ' H 

« 1 'I 

CL cc to 

LL II O 

M tD P 

.. O _J 

CC P z 



UJ 

X 

h- 

T-. m 

- >a 

a * 

z A 

CC CD 

II o 

CD p 

Z 1L 

<r w 



h- II 

-J CC 

Z _l 

X CO 

£ - 1 

"it LU 



y ii v 



II -M 

H- II 

CC CC 

LU UJ 

X CO 

t- _J 

st LU 



© © © 

CL -0 <! O s0 O 



Ll J 

M Z 

.. yj 

- X 
© 1- 

- N 
P . 

Z A 

CC _J 

II Ll 



© © 
CO 0- 

%0 <j 



CC 3 
Ll CC 
w Z 
•« UJ 

- X 

© h- 

P . 

Z A 

CC CC 
II Ll 

CC M 
© © 

© T-l 



I- 

to 

z © 
lu m 

X N 
I- o 

. o 
V CD 
Cl » 

<X T-l 

JC II 

I- h- 

Ll 3 

M Z 

.. LU 

- X 
© I- 

p . 

Z A 

CC Cl 

II <c 

CL CC 

<E H 

CC LL 

1— i-i 



© P 

o z 

N CC 



O K> 

<c + 



« © CD 

© CM Z 

II + <E 

a © «- 

<r ^ to 

•■ « a 

© ^. <E 

II K + 

CL •«- h- 

<r p co 

■■ Z t-t 

t-i CC P 

II II II 

h- Cl Cl 

Z <C X 



0" 

© T-t 

© * 

CO x 

O LU 

O O 

CD CL 

© N 

CO x 

in o 

CM H 

n o 

3 x 

CO II 

O x 

to CC 

•• O 

N Ll 

O « 

CO * 

in o 



0- 

O Tl 

CM ^ 

CO x 

O LU 

H Y. 

o o 

CD Cl 

© N 
CO x 

m o 

CM H 

C0 <l 

3 x 

CO II 

O x 

CD CC 

a 



© © © o © 

CM K' «t in MD 



CO » 
O CO 
H CC 

Z H 
t-< E 
CC s' 
Cl "^ 

© fi 

N Ki 



.. cc 

CM O 

m ll 

m ■• 

in in 

T-l T-l 

II o 

•o m 

X tH 

Z II 

LU S 

X 

h- 

TH <• <] 

II CO + 

cd in rv 

o m x 

P tH ii 

_J II N 

Ll <3 x 

. M X •> 



© 
© 
© 

«o m 

th in 

II CN 
-0 >0 

X tH 

Z II 
LU I** 

X " ' 



Hf I-. 



tH <fr 

11 CN 
CD CN 



O -0 x 



X 
(3 
3 
O 

© "ll © 

^ ^ nQ 

CO CO CO 

O Cl O 

H LU H 

to o 

CD _j CD 

_« LU ;• 

CO CC CO 

LU LU LU 

LU H LU 
CC<LCC 

h- 3 h- 

1 "i" " 

w ^ 'feR' 

ffi ffl H 

Cl Cl Cl 

LU LU LU 
XXX 

hhh 

|S. tH t-I tH 



Cl Cl 

UJ - 

CO N 

J -0 

LU CO 

s » 

CC h- 

UJ Z 

\— t-i 

<L CC 

3 Cl 



P th 



x Ll ll 



Cl 

CM 

CM 
th C5 
II h- 

3 Z 

CC M 

i-i Cl 



x 

- o 
H- O 
LU Ch 
CO o 
.. h- 

N O 
CM CD 

tH »■ 

O N 
|_ [M 

© II 
CM CN 

tH >- 
II ■• 

x CM 

CC CM 

O II 

LL -< 

0. > 

4 Z 
CN LU 

hhZ 
* © <C 
CN II + 

ii cd in 

> Z CN 

cc <r ii 

OLlh 
Ll m >- 



h- 


CO 


CO 


> 


M 


11 


P 


iH 


S* 


^s ~ > 


1 


"CO » 


CO 


1 + tH 


M 


CD CD > 


TH 




II 


<r <r cm 


CM 


•w w > 


X 




BS 


m m cm 


<■»• 


CM CM >- 


m 


ii ii ii 


+ 


CM CN CO 


h- 


> >- > 


to 




i-i 


LU LU UJ 


P 


XXX 


■«• 


1— h- h~ 


1 


© O CM 


CO 


v A > 


CM 


tD CD A 


T-l 


Z Z th 


II 


<£.<£> 


tH 


LL Ll LL 


X 


M t-l M 



© © o 

© TH I 

CO CO -o 



CNK>tmN0r>.C00 > -©THTHfMKi 
C0COCDC0COC0C0C00*- + O > -Ch0 s 



VOLUME 3, NO. 12 (JULY, 1983) MICRO-80 PAGE 27 



<n 








<r 




X 












CO 


s 






B, || 












->. ffl 












UJ 












Q 








= 0- 




h- 












z 


II 






-1 > 












—t ■<-' 
























Z 








: 




o 












LU 


•^ 






+ z 












+ DC 












© © 










<t 








II 




z 












X 


UJ X 






x UJ 












> O 












<r n 


_i 


CN 






© 












UJ 












H 


_J « 






+ X 
























X 


in 


to 


CO 






II 




X 




UJ 




tr 












in 


CO LU 






3 H 












3* 














LU 


II 


II 






CN <-< 




X 




fi, 




(- 












B 


+ cn 






- s 












■~ 1 












3 CO 


X 


> 






IT II 




H 




o 




cn 












11 


OC -J 






H- v 












h- II 












—1 


CO 


CO 






P <-t 




X 




J 
















V 


P UJ 






UJ > 












Z O 












> 


UJ 










z a. 




UJ 




CO 




V. 












ii 


II o 






CO Ll 












M © 














© 


© s" 


; 






<C UJ 




z 








o. 












<E 


dc <r 






b« M 












o z 












lu in 


t-i OC 


CC 






ho en 




BR 








o 












U. 


p + 






- LU 












cl <r 












> 


o 


CN <E 


<r 






ii ii •<- _i 




o 








«D 












t_( 


LU SC 






> CO 












ii -i 












<c 


— 1 


cn a. 


Cl 






»h th cn uj 




o 








Ki 












BB 


cn p 






1 J 












p i 












X 


o 


O II 


II 






cc cl > © 




o 




: 




1 












—1 


_J II 






> UJ 












BB || 














K 


h- 








a: uj <rii 




tH 




BIT. 




o 












h- 


LU DC 






BSSQ 












© ~ ffl 












f- o 


O s 


- 






o to <h *-» 




O 




^ 




•^ 












co 


UJ P 






x CN 












m ~i **■ 












3 


CD 


CD O II 


© II 






•H J + 0. 




H 




X 
















^ 


J » 






+ — 1 












CD 1 DC 












CL 




BB CD ■» © tJt 






DUJNZ 




i-i 




<r 




CC 












^N 


cn s 






3 II 












-i > O 












z 


—i 


© — 1 — 1 


CN CN 






AH3lli 




II 




BIS 




M 












CN 


1 h- 






w -, 












UJ r« 












l-l 


II 


sO CN CO CN CO 




- - 


CN II -" X 




X 




: 




p 












V 


OC Ll 






H Z 












CO 3 -i 












BB 


CD 


th O UJ O LU 




^s ^s 


3 *-» 1- I- 




X 










o 










Ki 


P UJ 






UJ UJ 












-I -• | 












CO CL 


CN H- CO H- CO 




- - 


QtUH 




C 




CO 




£C 


03 










<r ui ii _i 






CO x 












LU H II 












_J z 


ISOJO J 




BBS BBS # 


z z tn ii 




O 




is 




UJ 


to 










"-" 


4. & " 






». t- 






© 






© Z P 












O LU 


3 CD UJ CD UJ 




^ # — 1 


<E UJ ». th 




ll 




CD 




(_ 


—1 










II 


CO P II 






- -43 






«*• 






NhD 












en 


I 


CD « — i 


.. M 




t-i CN CL 


OI«l 




IB 




UJ 




z 


z 












1 z * 






> CN 






© 






— < o Z 












© 


H- 


O CC CO CC CO 




CO cn ... 


II 1- CN lL 








P 




UJ 


UJ 










J DC UJ X 






BS —| 






M 






cn o. <r 












ii 


: 


CD <T 1 


<r i 




BB. BB. I 


CN T-l ~> t-H 




s 




: 






X 










cn p x <r 






-I A 






o 






Z II -i 












CN Z 


» Cl OC CL OC 




X > 


EC 3 •> «• 




- • 




BBS 




B 


H 










SB 


II h- z 






+ 3 






H 






UJ CJ 1 












o 


s 


O H- <L H- C 




tn to cc 


Q 1 NO 




-' 




ffl 




[» 


o 










tn CC CN UJ 






3 u. 






o 






X BB || 














II 


X 1 CL 


1 0. 




BIT. 817, <X 


Z U 3 -0 




to 




^ B« 




o 


•0 










— 1 


P + X 






■«-• )_< 






o 






1- ~ <c 












© 






C-J h- 




s - Cl 


<r <r <- o o 




CC 




■ r : 




:•: 


to 




© 






1 


UJ O 1- 




© H- LU 












— i > "" 












11 


— i 


Tto ii 


CO II 






© V h- CN CN 




iu 




: ^. 




CO 


A 




K 






_| 


to <e yi 




—1 


uj cn 






—1 






II ». OC 












—1 


BS 


. 11 X 


II > 




a 


II G UJ ffi t* 




H 




ii en 






ft! 




0- 






1- 


_J V - 




© cn j 






+ 






(NhO 












o 


■$• 


O x CO 


> CO 




o 


th cc CO 3 CN 




h- 




p. 




to 


Q 




— 1 






CO UJ 3 v 




CN LU LU 






—1 






O 1 "- 














K 


Z CO SB 


cn .. 




o 


CC 1 ■> 05 Z 




3 




H CD 




A 


DC 




o 






II 


UJ Ll X 




o 


CC -i 






CO 






P 3 -" 












© 


a cn 








: : CD 


a: tN -. o u. 




Cl 




13 Ll 




z 


o 




H 






—1 


jMd 




h- 


,. || Q 






11 






Z =- 1 


© 










II 


-■ j 


UJ = "cc 


= CC 






ODhOI 








O P 




BE. 


o 




o 






1- CO » LL 




o 


- 3 H 






—1 




oih ii 


II 










CN 


# o 


J CC LU CC UJ 




tmCN "»■ 


n 9 > » •- 




OC 




: ">«" 




■^ 


V 




CD 






to 


+ S P-t 




O > Z x 






CO 




ii 


-< Z O o 


—1 — 1 








CO 


h- .. 


O LU © LU P 




CO CO CN 


3 Z *.© th 




3 




8S 




X 


oc 




BB 






UJ DC Z ■« 




BB 


bUJ LU 










~t 


II t-< P o 


II II 










LL X 








A <[ H i-l || 


© O O O O s 




a. 


p 




—I 






CO P 3 © 




© 3 X Z 






> 




CL 


HDZUIMrt 








© 


UJ X 


O 3 O 3 




s^s m 


t-( tH + Qs tN 


II II 


> [p. gp .» 




BS 


a: o > 






_J 


II O 0- 




0- 


- H LU 






II 




uj o cl <c cn o o 








11 


J h- 


CC - - 


s : 




II II C3 


3 II rtrtOOrt 




■T cr «■ 




o 


■*-< o <■ 


II 






UJ CC p 0- 




t> 


l-rtW 






— t 


— t 


tn Ll ii -t 


JZZ 










LL X ffl 


hi II 1! 


II 11 




h- 


PCN3fflPOOfc-CNi»,J 




<% f- O s > 






O P s -i 






UJ v -1 






> 


+ 


_j 


i-t ffi 1 


LU LU LU 








CO 


mujcoi— #t— #■«■ 




s s Z 


Z 0C *"" 3 Z 


BS BB 


3 m t- cn 




K CO O 


— ( 


BB 






ED Z II PQ 




ffl CO 3 LU 








tN LU 


.. .. II 


—i 


X X 










•• Z 1 


Ll ~i — i 


CN f J 




BBS BBS l-t 


<n Q H to <c 


tH r* 


O 3 2 ■■ 




z 


BS ~! 


o 


— 1 






t> UJ # 3 




3 LU LL N 






3 CO 


— t 


© -. <E 


II 


h- (- © 


— 1 




© 


# ■• cn <r co cn co en 




«■ •» OC 


rt ZyjO rt 


II II 




03 


t-i : 




M 


DC A 


1- 3 






™( 


x _j cn 




to 


DC w Ki 






II 


II 


ii 


•0 > ■* 


O 


-1 © 


ii 


II 




II 


K O CO 


Z Z Z Z 




t-i CN Q. 


ii a to cd ii 


itsi-ga: 




DC Q -i 


o 


II 






z h cn o 




o 


BB „ || 






— i 


tN 


— t 


© ». ^ 


a 


II II 


—1 


— 1 




CD C3 O II 


tn UJ LU LU LU 




CL CL Z 


M O •• ■> th 


O O UJ CD (L * 




0. t h- CD 3 






UJ CN Z CD 




CD 


-1 > > 






3 CO 0. CN CN P z 




CL 


0_ 






'•OOlilllH 




H H- UJ 


CC II ^NOZZB 


BB 


Z i 




BB 


_i cn 


SB 


32. 






X 


+ UJ •» CD 




BB 


H 1 Z 




o z 


BD 


z 


ffl-fZUJCLCLZZ 




z 


: M CO Oi h- 1- 


L_ l_ 






P -h ^ O LL UJ UJ 


s 


OWH-OOO-EOIilN 




h- y x © <r 




© CO > LU 




0»U>UJ33<EIPPUJLU 




UJ LU O •■ 


a cc cc cc on 




t-t t-i (— 


Z OC > h- m 


X I 


es 


CD I CD Ki sO Z O 


— 1 


X > 




nci-N 1 




CN O II X 




-0 I 


II 


I 


C0-N1-ZZXX 




icji-«tj<a:«r<r<i 




OC CC OC 


<r oc * *-■ » 


KH<i^:h-zinin 


»H —1 


0- h- 


II 




— 1 


v m cn cc 




tN 


(„ ^ l_ 




~t 


h- CN 1— O 1— A 


^, 


<x <r i- \- 




i_ 


t-t -i CO tn CL Cl 


CL CL 




cl cl <c 


t-i O i-i II OS 


*rt tH 


ra cn 


HUJCNtN 


BB V 


— 1 


T-t 


> z 


V 


3 . -i q m 


v*i 


-1 B. h. Z ffl 


—i 


> O CD Z > 


^ 


— < — f 


i- 1 


—1 


Z 


■H 


H- II 1 


: h- h- 


1- H- 


z 


.. a. Cl 


II U300 


II II 


H ffl 


ii cc m m 


BBS —1 


ffl 


II 


BB 


cc 


_l 


U. a p || 


T-l 


tXi 


II X Ki CC 3 


II 




11 


» H Q 


—t 


ii ii 


11 


II 


CC 


II 


(J X — 1 


h- A v 


A v 


CC 1- 1- II 


ft <C *- ffl H CN t-< 


7 ■) ru "i "i 


= 1- 3 


1»t 


CN 3 H 


w^dd: 


II 


3 a + a 


3 cn 


— t 


3 




-• o z 


i 


o o 




N 3 CD <t X CO 


Z *-< —i 


NNDZZL1 


C 1 HEX 


□ O 


M 


cn a. cn to to 


- cn co a. 3 h to 


■■ <X CO p 


—1 


CO DC 3 > H O CL 


II 


Cl 


II CL <E 


n 


oooohclcco; ii 


m tnm mm I- 


t-t m m 


ll^ujoujllllocoll 


o o o u. a u. 


II 


UJ 


LL 


s U. O •• 


HOO II LL LU CD LL tN LL E li NPLlLlLlLlULlO-OOCCLlLlLlLlLUCCDCII 


m 3 CO LL Z 


t-t i-i 


U. 


CD 


M «. 


(DCDOm 


CO 


M 


3 DC 


t-l 


CL m CD = 


CO CD U. 3 ii 


CC 




t-t 


3 


M 


cl <r k p 


t-t t-t 


t— t 


t-i 


CC 


t-t 


Ll CO 


o. t-i »-i 


t-i t-t 


CC 0. Cl t-t 


V 








= 






■r-t 












3 H 






BB UJ 












V 


S! 












X 










OCMOOOOOOOO « 


o o 


1 o o o o o o 


s ©©XQ©O~t0©© 


© 


0©©0>3©0 


© 


O 


© 


© 


CD O © O © © 


o o 


© 


© © © 


(S3Ch Oh 


cNKi^in^cNivro 


— 1 O 


© 


~l 


CM 


Ki 


«■ 


II «<iCDN03O->_J© 


~t 


CN Ki * m sO Ll 


—i 


N CD Ch O 




CN3Ki«tin-«os.mch 


© 


th CN K 


n i NmcDrntnoocooa'soQco 


w t01MMMM>^0-(>H 


0- 0- 


0- 1 UJ 


o 


o © © 


O 


OOM 


1 


© © 


© 


•r"! 


— 1 




O i-< —i 


— 1 — t — 1 


1-1 — 1 


CN 


CN CN CN 




1-t T-l 


t-I 


th 


■tH fj 


— 1 


—1 


—1 


— 1 


—I 


— 1 


— 1 




_l — i — i DC 


— 1 


— 1 


H>|NCNCNCNtNCNCNCN « 


11 


CN CN 


CA 


CN 


IN 


CN 


Z CN CN CN CN CN 


CN CN 


CN 


CN CN CN 




UJ 




>rt 




II 










LL 




to 


<x 




















U 












i- tn 




|S. 








•M 




II 




UJ 




UJ 






M 




CL 


Q 




























—i 




X + 




+ 








II 




1-1 




Cl 




p 






BB 




UJ 


2 




















CD 








N 




UJ P 




.-. 








i£ 




Cl 




z 




p 






0.7, 




CO 


3 




























t> 




Z <E 




(s 








0- 




Ll 




UJ 




<L 






s 




J 


o 








© 












UJ 








0) 




.. o 




* 








Z 




M 




X 










o. 




UJ 


n © 








CD 












X 








h- 




t-i H- 




s-- 








UJ 




no 




H 




> 






_, 




— 1 


II 








m 












1- 








Z 




II «4- 




P 








X 




BO. 




—1 




h- 






J_ 




II 


H- 0. 




























t-t 




LL > 




z 








H 




: 




II 




-J 






o 




DC 


CO 0- 


# 






s 












z 








CC 




« P 




£C 




Q 




T-) 




B 




— 1 




<L 






'/ 




Cl 


^ PB 


— 1 






H 












O 








CL 




x <r 




II 




II 


o o 


II 




to 




a. 




z 






CO 




z 


a. -< 


Ll 


























BS 




H II 




UJ 




© CN 


Ch 0* 


■Pi 




UJ 




LL 




UJ 










UJ 


+ 


[on 






O 












X 








»-. 




x > 




<L 




11 CC 


OHM 


CL 




UJ 




M 




a. 






p 




x 


1- CN 


3 


















H 








© 




LU OC 




UJ 




CO LU 


|S H H 


Ii 




tr 




BB 










o 




h- 


i«< cn 


CL 






© 












o 








s^ 




z o 




tn 




CL CO 


ho uj uj 


t=t 




h- 




on. 




B 






o 




—1 


X II 


z 






CO 












ffl 








p 




■• Ll Z 




_i 




.. -I 


»-i CO cn 


an 








; 




CC 






CD 




II 


CN 


M 






CD 




















z 




- .. OC 




LU 




LL LU 


UJ -J J 


IBs 




H 




B 




UJ 










s—l 


co cn 


BB 






CN 












LU 








OC 


o 


> > 3 




~i 




<E -i 


CO UJ UJ 


s 




Cfl 




Cl 




h- 










Q. 


<j UJ 


BB 






ffl 












OC 








II 


© 


* r. H- 




+ 




11 II 


JOO 


■ 




CD 




« 




« 






a 




LL 


X CO 


5 






3 




















y 


N 


x x LU 




»-, 




CN CN 


uj m m 


X 




Z 




K 




3 






z 




M 


_l 


,-s 






CO 












3 








<r 


—1 


- 1- CC 




© 




> CC 


© "St lit- 


CD 




o 




h- 










UJ 




z 


= UJ 


z 






o 












O 








BB 


o 


h- X ■« 




* 




.. z 


is TH .H 


3 




£ 








z 






UJ 




LLJ 


BB,© 


■s. 




© © 


CD 












> 








© 


1- 


LU UJ > 




s»- 


fN 


LU LU 


* o o 


O 




<X 




p 




1-1 


— 1 




£ 




X 


tf> II 


> 




o in 






















— t 


o 


CO Z h- 




p 


CN 


<E X 


h H h 


OC 








2 






II 




CD 




K 


x G 


N-" 




N © 


— t 












17 








V 


CD 


B. BB X 




Z 




II H- 


ZOO 






P 




«I 




p a 








—1 


CL 0. 






N -i 


+ 












CO 








^% 




Ll - LU 




CC 


^s 


CN © 


UJ CD CD 


UJ 




UJ 




to 




UJ CL 




UJ 




1 






o 


o o 


— i 












z 








© 


© 


1 > Z 


Z 


II 


0"- 


3 A 


I « « 


I 




p 








p 


BB 




X 




CN 


CN ^ 


^' 


-0 


(_ l_ 


CO 












o 








—1 


o 


Ch B. SB 


CC LU 




.. G 


h- *H O 


H 




2 




<r 




z 


~( 




H 




> 


rv + 


i- m 


o o 


II 












1-1 






O 


-~" 


>0 


+ x CN 


© 3 si 


P 


© <C 


> CN CN 






<E 








<z 


+ 








V 


ffi -< 


o 


— t 


CD CD 


T-i 




O 








H- 






II 


p 


9-1 


O ~ II 


Ki H- 


z 


z 


to 1 


II II II 


Z 




J 




z 




J CN 




z 




> 


H CO 


I UJ 


SB SB 


to 




»*• 








<c 






E Z ffl <1 H- Ll 


N LU 


LU 


CC 


N CN 


A > > 


KH 








(-4 






CO 




o 




G 


Z II 


to CO 


© © 


BB 




-0 








_J 






CL 


OC 3 O UJ >• 


-i CC X 


II 


iH 3 


CN Z Z 






to 








CO 


II 








2 


M tH 




J 


•* CD > 




1-1 








3 


O 




BB 


II 


to 


1- CO x 


ffl 


h- 


Ll 


ffl Ll 


> UJ UJ O 


CO 




<E 




CO 




<r cn 




cn 




<r 


OC CO 


> 


UJ 


N CD 


II 


© o 








H- 


11 




S? 


n 


O LL » 1- 


3 «* 


m 


<L 


3 •-" 


p x x m 


M 




I 




(H 




X CO 




l-H 




T-t 


Cl Z 


<L 


© 


CN N 


— 1 


03 |- 








<E 


> 




— 1 


<x 


O 


+ s x 


CO TH 


■ 


LU 


CO •» 


Zhh<t 
















UJ 








+ 


.. LU 


_J 


K 


ffl m > cn o 








CC 


BB 




^. 


BB 




G + LU 


O © + 


V 


CO 


o © 


^ n h H 


: 




; 




3 




: 


CO 




: 




— 1 


O X 


cl m 


3 3 


BB 


CN O 








CD 


CO 


© 


^, 


»-. 


SB 


<I G Z CD -0 -v 


CC 


_l 


O II 


> II II o 


BBS 




BBS 




fl?. 




BBS 


_l 




BB'. 




> 


N \- 


LU 


—1 


CO CO 3 ffl 


BB 








Z 


J © 


m 


© 


s 


II <£ » 


lu h- m <r 


LU 


LU t-i 


II 3 3 H 


■S3- 









iS- 




UJ 




ts- 




A 


<J* iH 


CC 


z 


o o 


II 


3 © 


— 1 






o 


o m 


—t 




r- 


x o -^ 


CO i-i T-l 


LL 


IN 


tn cc 


vKJO 


X 




X 




X 




X 


~1 




X 




> 


IN II 


3 


LU 


CD CD 


B-4 


cn 


11 


II 




© -1 


CJ 




CM 


■sv 


P 




CC h- > 


J o «- 


M 


+ 


-J LU 


*-< LL Ll CD 


Cl 




a. 




CL 




CL 


II 




CL 




p 


ffl -1 


BS 


X 


BS BB 


3 O Z 


— 1 




II II 




X 


ffl P Z 


ii 


O G " 


UJ K p 


BB 




LU CO 


> M H n 


b. 




». 




». 




OS 


CL 




17, 




z 


3 Cl 


<* 


h- 


© © Z CD UJ Cl 




— 1 IH 


BS 


X 


3 Z 


OC 




LL <E x 


© o z 


<-, 


J 


© -J 


p uj uj a 


M 




CN 




CN 




cn a. 




CN 




<t 


CO Ll 


© 


: 


N CN U 


as 


CL UJ 




CL CL 


CN 


1- CO OC 


II 


LU 


.. || - 


CN CD OC 


© 




CN LU 


Z CO CO <E 


h. 




N 




N 




N 


BB 




N 




Ki 


O *"• 


Ce- 


> 


h. N X 


T-t 


Z CO 




z z 


N 


X 


O 


II 


I 


CL 


th x 1- 


r>. ■» ii 


—■ 


P 


|S. TH 


CJJI 


o 




ra 




cs 




c? 


— 1 




(9 




1 


CD » 


ra 


: 


CN CN 1- 


+ 


UJ —J 




UJ LU 


C9 


UJ CD P 


<r 


O 


+ CC LU 


■m © u. 


P 


z 


—i || 


3 LU UJ h- 


t- 




H 




H 




h- 


+ 




h- 


— 1 


CN 


BB BBS 


K 


II 


ffl ffl 


— i 


CN I UJ 




X X 


H 


Z 


BB 


c 


SB 


_j p o cn m ii <r 


z 


OC 


ffl -H 


II O © CN 


Z 




Z 




z 




z 


— 1 




z 


II 


X 


© s 


z 


**. 


3 3 


II 


CO h- © 




1- h- 


z 




Ce- 




m 


CO 


<C Ll » 


3 CC .. 


CC 


II 


3 X 


Ann rl 


M 




»-( 




l-f 




t-l 


CO 




l-< 


N 


V 


II ■ 


t»H 


—1 


to CO 


— i 


II 


—1 


II 




sH T-l 




© Ki © 


a 




O .. LL CO CL © 


II 


Ll 


CO Z 


CN * -^ II 


CC 




a; 




a: 




DC 


II 




CC 


Q. 


3 


Z P 


DC 


B. 


~ O O CL CN 


II 


— 1 




II II 


OC 


© 


ll 


•4- 


CN 




H- Yf 1 


o » t 


cn 


<E 


O LU 


x -i *h 3 


0. 




a. 


H 


a. 




CL 


T-t 




a. 


UJ 


p 


a. lu 


CL # 


-i O CD u. cn 


N 


Cl 




M N 


Cl 


© 


> 


+ 


w 




P + 0- 


CD LL + 


<x 


Z 


O X 


P z z z 


as 




ii 


II 


BB 




BB 


CO 




BB 


cn z 


Z P 


as 


~l 


N-' BB BB 


M 


88 


0. z 




CL CL 




CN 


SB 




>-. 




<z a + 


Z <C '- 


SB 


LU 


Z H- 


ZLjJtUU 


© 




O P 


o 




o z 




© -J <E 




© 


U. CC © © 


aa 


> a uj 






o 


O 


© 


© 


© 




II <C G 


UJ II © 


*-. 


X 


LU © 


<x x x i © 


|s 


ONION 




© IN 


UJ 


© 


N 


UJ 


Ki 


X <x 


N 


>w 


CO CN © 


„, 


ii 


Z X 




Z Z O S 




© 


<s- 


—i 




> o <r 


"£ i-t If 


© 


h- 


I A 


3khhH<f 


O «f UJ O f 




© <? X © ■* 


— ( 


+ 


h- 


tl (9 D MO 


— 1 


cn <r t- 




<r <c in <• 


—i 


m 




>-" 




CC 1- o 


h- > >-■ 


s*" 


m 


h- G 


|| r( rt H^f 


CN 


in tN co in cn 




in m i- in in 


II 


—1 


© -i > Z 


CN 


h- 


II tN -i 


w 


> 


—I 


— t 




-i © © CN 


II 


CN P 


P 




O CN H- 


-1 » p 


P 


B 


Zrt « 


V II II II *-< 


ffl 


■m 


m _j ^ 


ffl 




— i OJ 


— 1 


— 1 


» 


1-1 


X 


© II H-OCPLLLLffifflCC 


as 


II 


II 


© 


II II -1 


ffl 


X 


ffl z 


Z 




Ll + Ll 


II LU Z 


z 


V 


OC II 1 


nhhl-OD 


O 3 UJ O 3 


— 1 


O 3 


II 


O 3 CL 


A 


m Z -1 3 3 UJ 


•■ 3 3 C0 3 


HI 


— t 


II 


-i -i O 3 


X 


3 CC 


OC 




« P + 


CC <C OC 


CC 


cn 


3 tn tm 


XC J3h 


CO 


K- CO 


•pH J— 


CO 


II 


H- tO 


— 1 


1- CO Z 3 


-<CL<rh-co_icococn3 


ii 


CL CL Z 0_ CL h- 


CO 


CC 


CO 


II 


II 


r- 


CN <r G 


CL II II 


II 


<t 


1- CL 3 


Ll Ll Ll Ll O O th 


O O 


II OOU.OOa.OOLULLOLL.ZUJOU._lOO 


II 


CNLlLlLULlLlOO 


O O O 


o 




ii ii <r 


LL t-i LU 


CC 


Ll 


LU LL LL 


M H H H (J [£| || 


CntDOtDCDQ.CDCDU.CSC3 


X 


M 


H- m UJ OC CD 


t-t 


G O CD Ll 3 


M 


HH 


CL 


t-i t-t CD 


CD 


U. CD 41 


<r 


ii 


Ll >- II 


M 3 <C 


<z 


i— t 


CC I-I M 




m 






a. 




UJ 




t-l 






h- 




O CL 
































OC x 










o o o © o 


O Q. 


o 


o 


z o O CO 


o © 


BB 


o 


© 


— 1 


© CD © O O 


© © © © 


© 


© 


o 


O 


© 


© © © 


© 


s © 


© 


© 


© 


h- 


© O OC 


© © © 


o 


© 


© © © 


«tin<ih-iiii>Luo 


v-f 


UJ CN Ki 


-J * in 


BBS 


*0 N 


II 


CO 


BB 0- • © 


<r~t 


tN ki «t m 


>0 


h- 00 t> 


O 


-1 CN Ki 


•+ 


-• m 


^0 


(N 


CD 3 0- Ll O 


© t-i CN 


K 


■4- 


in so n 


Ki K Ki Ki Ki 


Ki co **■ *r x «r «r 


UJ «fr <t 


: 


* 


«f 


— 1 


* 


— i tt > m 


m 


in in m m 


m 


m 


m 


W<I<I-0*0<iZ<i<InO 


-0 


u 


sO .. Ll 


n (v I-- 


IN 


IN 


IN fN |S 



HrlHrlrlrlHHrlllJnHHH: tH> BBT-liHT-ti-l|Si-lT-ti-|^ 



VOLUME 3, NO. 12 (JULY, 1983) 



MICRO-80 



PAGE 28 



CL 

Cl 

a 
o z 

m <£ 
© *h 
^ II 

t eu 

O Ll 
CD m 

O O 

i-i CN 

IN CN 



3 
II 

3 
Z 
UJ 
X 

t- 

z <-< 
X II 

H CL 
LU Ll 

CC m 



•• UJ 



. x 

Z CD 
_t u 

CC Q 
i. o 

: nO 
. K> 
-LU I 

z y o 

111 o - 
111 X 
CC H Z 

utno 

CD m 

<r k 



o o o o o o 

©Ki«J-m>OIN©ffl 

II N N S S Ml N 
ONNNMMNN 



U. 
-J 
O 
CD 

> 

_J 

CL 

o 
h- 

O 3 

CM O 

<l I 

UJ = 

E H 

3 Z 

tn m 
u cc 
cc 0. 

to cn 

cj u 

o o 
o- o 

I s - CD 
CM CN 



Z - 

JMD5 

J e 

M ». 3 
Q Z 
UJ - 

CD ffl 

<X 3 



*-< Z 

M 

CD E 
111 O 



> 

<x 

3 
CC 

M I— 

c z 

U. m 

«£ 

h- s" 

Z UJ 
m ffl 

cc 

0- J 

.. J 

Z 3 



Q 

Z 

o 

CL 

cn 

UJ 

a: x cc 
a. lu = 

> H 

O <C Z 

*H _J l-l 

CO CL cc 
cn a. 



~ UJ 

. a 

x z 

<r <r 

E H 
CD 

Ch t-i 

I P 



IT 
UJ 
> = 

UJ <- 
3 • 

O I- 
X O 



CD CD 

M t— 
l-l 

UJ 

E 3 

z x 
cn 
cn 
« _ - a 

~ X CC H 
CD UJ ,„ 

> cn 

uj <t <r uj 

u j x 

z cd cl cn 

az a 

I- M x -i 

cn x. u u. 
m o <r 

qouj 
x 



M K 

3 Z I 

O O 

z = ~ 

UJ h- 

UJ z z 

CC m o 

CJ X m 

cn a. h 



u. <r 
o « 



cn 

cn h- 

£ S 

uj x 
so 

E ffl 

3 3 

Z -J 

~ U 



X 
CJ 
<L 
LU 

H 

Z 

M 

CC 
Cl 

Z 

M 

CC 
Cl 

OS 

© 

-. CN 

cn co 

UJ IN 



h- CC UJ 

CD LU X 

LU Z h- H- 

(l)Hh 

<C O LU P 

UJ *1 -J Z 

cc J <r 
o cn k 

z cn . 

m Ll CC -I 

O M _J 

o = u. <r 

h- H- ffl 

s Z UJ s 

l-Mjh 

Z CC I- z 

hQ.: m 

CC " H- CC 

Cl = Z CL 

.. LU m .. 
« CJ CC 
Q Z Cl 

LU « •■ 2 

I- X I- X 

CJ CJ Z _ 

LU ft X 

j cn cc lu 

LU UJ a. P 

cn cn z 

<z © =3 
LU LU K 

ffl cc co 



cc a 

.. Cl s 

Z « H- 

UJ s Z 

UJ • M 

CC LU CC 

CD J Cl 

O ;- 

X » 

h- p ffl 
,22 

Z <C m 

O H 

z a 

UJ LU LU 

CD CC UJ -J 

d CC UJ 

cd cn 
cn 
cn cc uj 



m LU 

> 
M 0. 



cn a > 

s cq <e cn 

z z a. 

m uj cn uj 

Cl 3 Q CO 



q cn 
z cn 
<x <r 



UJ z > 
> UJ <x 

<c cn -i 

CC LU Cl 
h- X 

Cl H- 

I- cn 

cn lu cc 

Q CC w 
E <C U. 

<C UJ UJ 

Cl X 
JOh 
_J J 

« cn cc 

3 ui 

a i- 

l>2ll 

o- <x <x 



= cn z z 

Cn * W l-l 



cc cn 



. i 

O CN Ul w CN J 



CC CC 

cl a, 

cn s" 

-J 2 

O UJ 

X 

© h- 

CO 



<r ~ 



-• Ll h 2 

O 3 3 

X O O 

h- X s X 

cd i- i- cn 

2 CD 2 s 
WZm|- 

cc uj cc z 

H CC Cl w 

H •• CC 

cn i- a. 

Cms 

CC LU 



CD H 

yj m 

CC CC 

CD Cl Z 
LU LU 

Q O LU 
LO CC 

O CO O 

-a cn cn 



cc LU 

Cl DC 

" o 

Z H- 

o = 

l-l I— 

cc cc 

<r a. 



cc cc 

o a. 

LL ■» 

cn " 



CD 
Z 

M 

X 

o 

H 

<r 

3 

s tn 

CN <L 

3 

UJ H 
> Z 

<r m 
j ac 

0. Cl 



Q = 
UJ ■ 

> H 

O O 

O CC X 

o i- cn 

cn 

CD uj cc 

Z D 3 



cn lu 

3 ffl 



a j <r 

UJ J 

cc m o 

U 3 » 

H O 

2 > - 

UJ <C On 

LU Cl CC 

ffl cn lu 

M I- 

P z 



h- z 

LU 

-UJ 

UJ (£■ 

tn a 
cn 



3 

CC 

X 

cc o cc 

•• H > 
H- Z O 

ZhO 



CN 
> 

CN 
3 
Z ^ 
CC K 
3 UJ 
h- CD 

cc " 

•■ 1-1 

o > 
o - 

Kl iH 

ffl 3 

3 - 

cn i- 
o UJ 
cd cn 

o o 
n co 

CO CO 
CN CN 



$$ 




a 




M> 




4^. 






o 


0. 


CO 


3 


1 


2 


E 


<C 


LU 




1- 


.,J 


cn 


n 


> 




cn 




v 




o 


vr 


CO 


t 


1 


v. 


cn 


i-i 


X 


_j 


H- 



• LU 
h- > 

■r< LU 

II -J 

1-3 

. CC 

LL O 

•> LL 
O 

• CL 
<E 3 

. 2 

Cl <I 

•> UJ 

O -J 

Ki CJ 

H "«. 

i~i O 

II • 



cn . . 

O O Ll Cl 
ffl 

O O *"< 

in »h CN CN 



cn 

u. 

o 

LU 

E 

<r 

CD 

tn <r 

2" cn 

>o h-l 
""3 

. cn 

Z i-i 

» X 
O I- 



LU 

> = 

<r lu 

'X K 



cn x. 

2 a LU 

LU m H ffl 

X X z 

(- ^ M 



3 2 P 
a 3 LU 
> CC I- 

<c 

Z *J 

uj cn 3 

x cc u 

3 LU J 

u u 
p <r cc lu 

UJ CC ffl 

tn cc x 

" <E CJ 

UI C* 
LU H 

I i-i LU 

H- X X 

3 H- 



3 
O 

X 

T-l 1 03 H 



>- U. 3 

z o 

<X LU 

2 £C 

CD LU O 

Z LU U 

i-i CC cn 
(_ u 

I- cn cc 

M 3 

"WO 

X >■ 



cc < 

<C <L 

UJ UJ 

Cl m 3 CJ <I 



U. Cl Cl Cl Cl Cl 



Z CN O O O O O 
O CN to «t 10 «0 N 



<E -• 

UJ 3' 

z 

s <r * 

UJ • Cl 

MS iv, 

P ... = 

CC « 

H H >- 

ffl Cl ffl 

<t ='" UJ 



= a 



th cn 

Cl <L 

= Z 

<r 
>- u. 

<r = 

j ^ 

0. CN 



. in 

UJ h- 

x z 

ffl M 

= CC 
-0. 



Cl <T 
Z Cl 
UJ p 

I z 
I- <c 
X X 

? « 

Cl Cl 

II II 

-• CN 

+ + 

u u 
cn tn 

U. ll 



•w Z 



-< CN 



m 

i- 
z 

CC 
Cl 

Z 
UJ 

X 

Ki 
II 
CC 

<E 
Cl 
P 

Z 

<r 
cc 

<E 
Cl 
II 

CN 
+ 
CJ 

tn 

LL 



CN 

: CL 

UJ :" 
-I » 

O CN .. 

X CL ffl 
•*Z 

H S M 

<I N 

x cc <r 

h o r 

u. <c 

P s 

UJ LU - 

CC m o 

CC P «* 

« CC O 

a. m C3 

ffl H 

: Z 

■». <I i-i 

CC 

■ a. 

o z 

■ «t LU 

<JD X 

(9 I- 

, I- Ki 

(5 Z A 

h- m v 
7LX.X 

m Cl <I 

CC Z Cl 

Cl LU p 

Z X z 

lu i- <r 

x cc cc 

i- <r <x 

cc a. a. 

<X II II 

Cl <? tN 

II + + 

p p p 

tn cn tn 

Ll Ll U. 



O O -■ O 

* in uj -a 

CN CN J CN 

CN CN CD CN 



O O O 

N CO 0* 

CM CN CN 

CN CN CN 



O 

= O 

• K 

LU CN 



■ O 
O \- 
Z ^ 
II 
LU x 
J 



CC 

o 

H O 

a is 

CD CN 

o 



o 

K 
CN 

2 
LU 

X 

O 

X 

A 
rH LL 

+ U. 

O O 

m z 



cc 

Cl -« 
+ 
I- O 

Z X 



o 

Kj 
ffl 

3 

tn 
w o x in 

I CD Cl X 
LU 

_J o o o 

O rt CN Kj 

X Ki K Kj 

CN f-J CN 



O 

X 

X 

I- 

z 

LU 
UJ 
I- 
LU - 

z ^ , '-• 

m cn r 4 

Z P X 

cc «■ 

uj <r CD 

X CJ ^ 
l_ V 

LU O 
\- XX 

<r o <- 

CJ h- 

lu cn z 

x »~< 



x cn 



3 CN 

uj o cn 

3 > II 
CN 

uj uj tn 
cc lu .. 
uj cn ~ 

m X 
J ■» 
_J Z CO 

in <r -h. 

3 CJ n. 
= = O 
H H X 

z z - 



Cl Cl m 

.. .. | 

I- I- tH 

z z tn 

M M || 

xx -* 

Cl CL cn 



o 
> 

cn o 

x X 

cn k 
■^ ^ o 

: CN ffl 

cn 



> 

-. cn 
p •» 

uj = 

cn 

3 
P 



T4 II 



p 

UJ 

H .. 

cn * 

3 a. 

r> tn 

P 2 

<L UJ 

X 

CL H 

- u cn 

M V 

P CM 

2 tn 

s <X Ll 

»I M 

'H - LU 

cn cn 

... _j 

LU 



CN Cl 
tn II 

«.» 
s a. 

ii cn 

2 

= LU 

X 



0. 

H 
2 

O M 

•JD CC » H 

-h cl CN CN 

CN « Cl ffl 

ffl H H v 

3 Z Z i-< 

O CC CC LL 
ffl Cl 0. m 



OOOOOOOOO 

**m<irNcoo-0'-<CN 

Ki KJ Ki Ki Ki KJ <* <*• * 
CN CN CN CN CN N CN CN CN 



z z 

3 3 

UJ LU 

X X 



CN ** 
Cl Cl 



^ .. CN . 

> x > x 

*x ». X 

1-1 I— T-l I— 

+ X + X 

•* LU CN LU 



I- O 

u m 



<-. ^ o. X 



II 


- -w ,-< CM 




# «• D D 


* 


(- H -• 2 *- 


* a 


LL Ll Z h- CC H 


a. u. 


LU LU CC U 3 LU 


cn >-< _ 


_i j 3 cn i- tn 




2 » .• H UJ UJ UJ 


:'»f» 


X ~ « UJ cc cc cc 


* Z 


3 CN CN CC .. ■• •• 


.a lu 


H n, x » O x o 


cn «x 


UJ CN ^i x CN 'CM 


Z s H 


X 3 3 H O x o 


O P 


» -■ >- x H- X H 


M Z ^ 


ar. I— ►- UJ »H 1— ft 


1- 3 UJ 


- 2 2 2 II X || 


<r o j 


M m m .. x UJ x 


J X <L 


Ki + + « CC 2 X 


3 


.. <*• <t -- o •• o 


H CC CC 


t O >J3 > LL O LL 


<£ UJ LU 


•4D «• «• .. » m » 


CC X X 


- *-. «-. x © O o 


ffl 1- K 


* K K - Ch 1- CO 


Z o o 


QSSH<fH<f 


o z z 


2 CN ^i LU CM 11 CM 


cj <r <c 


i-i > > tn ffl X » 




CC + + « 3 X D 


)_ (— |— . 


h ^ ft in tn cc tn 


Z 3 Z 


en -• - cn o o o 


i-i Cl hh 


- 1- H <* CD U. ffl 


CC z CC 


CN 2 2 O 


Cl M 0. 


fsHMhUt^tt 




(9 <9 C? O ft ft CN 


K H H 


hl-h II Cl > Cl 


z z z 


2 2 2 x || - || 


H H H 


QMHM[i:#tH# 


CCCCCCZCCCCCCOX3X 


ClClClLUClClClLlCl^Cl 
OOOOOOOOOUJO 


Kitm<iiNCoo^o^cncN 


•tttt^t-tinin « m 


CM CM CN 


CM CN CM CN CN CN X CM 



•rt X 

IT. O 

v-i LL 

3 .. 

Z -w - 

CC h- f* 
3 UJ > 

i- tn .• 

LU LU ^ 
CC CC + 

DO IB *H 

X o 3 

►CN v 

x o t- 

x |- LU 

i- ft tn 

X || .. 

LU x ~ 

Z X ** 

•• o > 

O Ll * 

in .. -h 

O «*■ 3 
I- ^ - 
f Cl H 
II II UJ 
x # cn 
xx« 

cc a. x 
o z x 

Ll LU H 

..IX 

- h- LU 

CN ft Z 

> II ■■ 

»hO 

CM Cl CM 

3 Ll O 

■w M h 

I- -i 

UJ O II 

cn k x 

.. in x 

x cn x 



h- © 

uj in 

tn o 

lu t- 

cc ^ 

.. ii 

-s X 

CM x 

> £ 

CM Ll 

3 » 



K 


CN 


LU > 


cn 


ir. 


LU 


T-l 


cc 


+ 




CM 


o 


3 


CM 


•w- 


O H 


H- 


LU 


r^ 


tn 


II 


«■ 


X 


**. 


X 


CM 


a > 


IL 


B-. 




CN 


* 


3 


CM 


>*■ 


D. 


1- 


II 


UJ 


# cn 


X 


.. 


a. 


X 


z 


X 


UJ 


H 


X 


X 


H 


UJ 


© 


Z 


II 


■> 


V-1 


o 


a. 


CN 


u. 


o 


M 


h- 



z 
cc 

X h- 

Z 3 UJ 

CC I- CC 

3 LU .. 

I- X x 

LU ■» h- 
CC ...x 

.. ~ UJ 

...CM Z 

~ Ki .. 

CM -rH 

Ki <■ C> 

». s0 TH 
vf - * 

O » x 
~ CD LU 
* Z i£ 

ffl M O 

z cc 0. 

i-i H ■• 

cc tn in 

I- - X 

tn -o o 
..o-i- 

© CD -0 
Z CB C* x 

CC H H 'I 

3 Z Z x 

I- M l-l CC 

UJ CC X o 

CC Cl Cl Ll 



cn o 

ffl LU 

3 CC 

_J M 

U P 



cc 

: O 

. ffl 

LU LU 

E H 

« <E 

ffl CJ 



O d I ! 

X I I 

X 3 *-< CM 



a. i- i- h 

5 2 2 2 

2 X X X 

w a. Cl Cl 

CC .. .. .. 

a. i- h- t- 

.. z z z 

OlHHM 

-J CC CC CC 

CJ Cl Cl Cl 



3 
Cl 

Z 
K «t m 



H H I- 

2 Z 2 



CL Cl Cl 



(-1-1- 

2 2 2 



CC CC CC 
0. Cl Cl 



<t <I 
CJ CJ 
Ll Ll 



_ O ffl 

ffl 0- 3 

o m ii 

ffl N U. 

a a .. 

U H ffl 

2 O -J 

O CD CJ 



© II © © © o © © © © © © © © o © © © 
«rxm-ciNfflCh©T-fCMKi'Nfm^ND0O-© 
yixmmminm<i<i<i>a<i<iso<i>o<iiN 

CM X CM CM CN CM CN CM CN CN CN CM CN CN CN CM CM CN 



VOLUME 3, NO. 12 (JULY, 1983) 



MICRO-80 



PAGE 29 



en = 
uj > 

H H 
<C X 
H CD 

cn >h 
_J 
tn 

X o 
t- 
> 

I- 



LU Ul 
I > 

01 x 
> X 



<t IT 

3 

> O 

P I 

ffi CC 
UJ 



<c tn 
_i tn 

CC E 



tn uj o 

Z HH 

M Z CC 

UJ M u 

I- U. I- 

tn z z 

z m yj 

uj uj cn 

5: « 

« UJ 

HE 

t- a. 



u. 
o 

cn 

• UJ 

cn J 

CD m 

x. E 

tn 

tn > 

<c H- 

E G 

(T O 

UJ -J 

h- UJ 

z > 



M Z 



K> 

in 
uj in 

Z <l 

HI O 






-. E 



Z ** 

■ O N 

CJ -< 



UJ 



CC 3 
-0. 

O Z 



3 ft, 
Z 
> t-« 
Q 

O » 
PS I— 

z 
h- a. 

ZIO 



> h- 

». .. n 

a. t- a. 

*z z 

£ 

Cl » 



o o 
in <o 



i 

o ~ 

K> 00 ft 

0. CN K 
** 0* G 
hM/) 
O s - — • 
• 0- * 

II II II 
> u cc 

o o o 

is tD 0* 



tn 

UJ 

cc 

z <c 

M 

a: cn 
a. tn 

z « 



-tn cd 
a: tn i£ 

— yj 

s CC ^ 

u. a. o 



tn a. 

<i z 

E N-1 



-J > 

CJ P 
O 

O CQ 
O 

<* <r 



u « UJ 
> t- 

t-i z » 

I-hI 

<E CC UJ 

_i a. cc 

UJ 

*-< IN 

a »■< *-» 







w * 


$$$&%& 


w w w 


^ <K 


<$$. ^. ^ 


^ 


** 


w 




_l 


A 






«• 












#t 


«• 




> 


* 






«■ 












«• 


«■ 




cc 


Ki 






$»> 












** 


«• 




cc 


N* 






♦* 












** 


«• 




UJ 


* 






W 




> 




3 




«* 


«• 




E 


CC 






4* 




<x 




O 




^ 


^, 






I 






** 




3 


H- 


Z 




w 


w 




J 









^ 






O 


i£ 3 




«■ 


«■ 




UJ 


I*. 






tt 




u 


z 


O 




«• 


w 




<L 


: 






$g. 




E 




1- > 




** 


** 




I 








<♦ 




1 <r 


UJ 






«• 


«• 







U 






•W 




u cn 


£ 


Z Z 




«• 


«• 




w 


a. 






$1 




3 


<E 


O Ul 




■w* 


* 




E 


> 






» 




E UJ 




a 1 




** 


w 






H «• 






«■ 




I 


<r 


3 




#fr 


** 






^% 






W 




> H 


1- 


. 3 




W" 


** 






a ^f 






«■ 




CC 


<L 


. O E 




«• 


*«■ 






Ul K> 


*• 




w 




UJ z 


a 


■ > <C 




«■ 


««■ 






Q *- 


» 




w 




> W 




IT 




«• 


«• 






Ul £ 


*» 




$$. 






z 


H O CD 




•H- 


•ss- 






yj cc 


«• 






Ki 


y. 


M 


3 tn O 




» 


*3* 






z 1 






tn 


1H 


s CC 




O CC 




«• 


«• 









tn 






tn 1 


O 


cn 


tn a. 




•» 


» 






UJ ■»■ 


E 


o 


E 


UJ M 


tn 3 


Q ui 




■» 


» 






9£ 5- 


<t 


03 




UJ ^ 


E 


CC E £ > 




^ 


* 






<L Z 


cc 


1 


<X 


j 


<X >■ 


O O O E 




♦* 


■» 






5 


cd 


E 




> a 


CC E 


3 O 3 




^ 


«• 






cn •«■ 


<r 


UJ 


£ 


CC Ul 


CD 




z 




^* 


«• 






z -• 


z 


H 




cc to 


<r > 


a. 


tn uj m 




^. 








S 


<E 


tn 


CD 


UJ <I 


z 


• 3 E X 




^^ ^^ 


tn 






M K> 




> 




E 


<E n 




<E 1- Ul 




#■ 


z 


Z 




h- v 




tn 


<r 




Z Ul cc cc 


B 


«■ 


tn 




O * 




•s. 




_l 


: U > UJ 


CD a <r 


3 


^ 


•H 




: 


3 CC 


y 


O 


z 


Ul 




<r _j <r ui 


O 


» 


h- 


E 


■ IT. 


CC X 


o 


to 




<I 


JIffiZPM 


> 


«• 


U 




^S 


t- CJ 


iH 


1 


<c 


I 


to -1 


e <r q z y 


^ 


3 


<r 


O 


cn -0 


V 


cn 







Z M 


1— « 3 


UCCh 


Z 


^ 


cr 




iH 


z = t r- 


W 


cc 


w 


»H 


w 3 


^ 





<r 


» 


K 


■r 


•w 


m CM CM 


M 


t- 


£J 


E 


y 


Q 


UJ H 3 


1 


^ 


tn 




* 


Ul z z 


_J 




^ 




<C3ZUlItn H-H 


•M- 


z 


CD 


CC 


u. a. uj uj 






•W* 




ZO4I013HIM 




«• 


M 




I 


M > X X 


"^ 




^$. 


> 


> 


t- 


M n I 




«• 




* <r 





= J- t- H- 


♦♦ 




•&* 


a 


Q 


> 


Z H 




«■ 


** 


11 


Iff. 


>" , = = 


*<• 




$$ 




UJ Ul _J 


1 — 1 LU Ul 




* 


43* 


t> z 


s 


Z UJ: m 


«■ 




■^ 




> 0. 


t-i > 


1L> J£L 




** 


«• 


z 


> 


•-1 tn II : 






W 




e cn 


<r _i > 




W 


«■ 


.. <r 


CQ 


CC -J # 11 






ft 




r> 1 <r > 


ui 1 <r h 




W 


«■ 


O s 


: 


a. uj <c - 






^J 




z 


u. a. 


1 




^ 


«• 


~ 


^s 


U. t-i 






W 




UJ »-i 




)— n |— 




W 


«» 


<t i- m 


H- 5 M •■ 






W 1 






> 


<r 




^4> 


■M* 


CM CN Z ^ 


Z ■»•■•# 






■^ 




m Q E 


tn 1 




^ 


•» 


cc ~ 


M w 


>-H ^s •# <C 






^ 




Z 




<t 3 




^ 


&t 


<r « cc « 


CC ^ > - 






W 




<I 








■» 


¥t 


ui <r a. <l 


0. Ki UJ * 






•w 












^ 


** 


_i 1- 


.. H 


.. - i£ H 






14* 












■W 


■^ 


O H- H K 


h»ZlL 






^. 












^ 


H 


» Z Z z 


Z CC 11 Ul 






^ 












<♦ 


4* 


tn w 


h-< t-t 


MlBJ 






^ 4t 


"W* •$$• ^ , 


•|# ^> ■$$• 


^> 4f> 


•W ^* W W 


^ ** 


££. 


$$ 


J cc cc cc 


CC U # U, 












* 


h f. r ^ 


n p. 


>* 


R 


a. a. a. 


a. ■» <r ** 



000000 o 

OOOOOOOOOO-rtCMMtm^i 
■>-ttNKi | 3'm">0tsC00 s '-<'-< , r- , *-'*- , T- , ' rt 



ooooootno»-ioo 

SCDChO'HCNUJKis < m 
^^^CMfMCNUJCN -CM CM 



J cc 








~. 














































-1 UJ 















0* 





















Ki 




















m £L 















CM 





















W 


















I-I 


3 O 








iH 






T-l 


















m 


,*•, 








■ 










a 


CC 








1 






+ 


















CM 


«f 








a 










z 


tn a. 








CN 






4- 






IT. 












CN CD 


>0 




















i-t 








f-i 






•43 






s 












B SB 


V. 








M 










n 


X z 








•»»• 






w 






1- 












CD s 


^>. 








1 












(_ Q 














l-l 



















.. UJ 


t-l 








z 










z 


t-l 








h- 






+ 






p 












cc 


•w 


















aa 


cn h- 








Z 






m CM 


















II 


<C 








a*. 










K 


<E O 








<x 






• «■ 






CD 












cn cj 










I 











■ 


z 








3 






Z '- 






Z 












■■ cn 


a 








-. 


11 








\- 


-3 














1. O 






M 












tH 


IH 








; 


z 








vi 


z u. 








3 






- K> 






X 












II O CD 


II 








a 










11 


Ul 








O 






> "- 






cn 













CC CM Z 


> 








a 


T-l 











h- (- 








> 






■r. a 






<t 






CM 






. CM m 












II 








a 


u. 














x CC 






_i 






CN 


«-«. 




1- ■ H 


CM 








= 


> 








a 


z # 








O 






- II 






u. 






a 


K 




-s a <x 


W 1 








K ■ 


• 1 








ai 


<I 








P 






a -**• 












CD 


IT. 




tH a. _J 


^«, 








a H 


air. 








aa>. 


_1 .* 














tn 






Ul 






ii 


O 




II '-i 3 


■«f 








H Z 


; 








: 


O J s 








> 






i-i ■■"•»' 






X 






Ki 


N*" 




- 1 u 


O 








T-l UJ 


>^. 




M 






K m Ul 








<E 






so <r 






1- 






1 


| 




II -J 


#* 








11 a 


z 




a 




-■ 


3 3 








_l 






z + ■■ 












CN 


cn 




*cn <r 


^s 








M cc 


v. 




z 




-• 


tn z 








a. 






id M « rt 






Ul 






*£• 






•• 


•*• 








• Ul 


>■ 








-• 


> UJ w 




z 










~ • O + 






Ul 






>->. 


^» 




- O ! 


nO 








a a. 


S^" 




IV. 






Ul E h- 




II 




u. 






h. z <sr u 






cn 






CN 







I II .« 


V 




O 


CM 








; 




P 


y <E Z 















«f .. ~ H 












"«■' 






a. cc 


«<*. 




in 


■ V, ais 


z 




O 




Ul 


CD O 




Ul = 




3 






,.« . 






3 






1 


t" 







F-l 




N 


m 


: O 


M 




z 




1- 


_i a 




CC Cl 


: : 


1- _i 






M M QC " 













CC 




O CM 


»hC 


%»■ 






a 


O 


<r 




II, 




<r 


9 w 




C3ZHIW 






— - 11 CM 






> 






II 


■ 


CM CN 


^N ^-V I 


<E 




CD CD 


UJ T-t 


CD 




<-, 




UJ 


CC X 






3 u. m > 






. 1*- >- »-• 










-0 tn 


cn 


CN ■ 


T-l T-l ft. 








ai 


E ** 


<r 









X 


t •- •" 




cn uj uj 


M Ul 






tn cm ■■ v 






z 







I 




a CD 


II II • 


■ 




M 


tH 


<E - 














Z 




> > p _J CC -J 






11 Hrt J 




O Ul 


<-. 


CM 1- 


^. 


CO ■« 


,-. ~ t- 


1-1 




■ 


1 


CD U 


> 












a q 




Ul 






O 




~ <- + . 


t-H 


+ 


X > 


B 








» rt a 


1 


CM z 


II 


X, 


<r 


tH 






3 


u z A 




1£ E U ill UJ h- in 




<i . « H 


I 


^s 


3 


as 


CD 


II 




Tt II 


* »>. 




+ 


ai 


U. 


U. N 


_i 


T-l 


•w 







<c cc 






> > > <c 


iH 




e. U3 O tH 


z 




X 




cc 


CM 


11 tn * «- 


i-i 


> 




O ~ 


a. 


a 


■ 


I 


> 


Ul Ul 




_j a x 


1 




m .. CM || 


■I 


It 


A 


*■*■ 


.*% 


u. 


** 


cn ■■ 


^ ^ X 


•^ 




II 


■H 






1- 


CC 


H 




X -1- 




O 1- E E E 3 (- 




-" « Tl 


rs 


>^ 


cn 


a 


> 


I-I 


, 


O a. tH 


■ aw 


<n-n 


+ 


P = 





T-l 




LU 


a 


h- p Z 




CC 




: 


<^ 




■ !-<■>-• • 


• 


a 


V 


cn 




II 


cn 1 


a. a • 




> 


,1 


M 


Z P 


1- 


II 


<c cc a. 


CC Ul 




H 1 


« 


O 




tn - • u. z cc 




ii 


X 


CM 


ii 


II II 


«-■ - a. 


11 


11 


1^ 


II 


Ul Ul 




X 




IB 


ai 


tn g: v 




Z 


1- f- 1- •-* 


O 




.. cc « 


■• 


II 


tn 


• IS 


**■ 


1 


.—. 


'-i cc cc 


(Htlt 


X 


X. 




N 


s CC 


H- 


a 


a! 


t-l 


O 


cn 




O 




ia 


»H 




s - II CM 


alt 


> 


cn 





a 


^% 





B ■ 


»^ I-I 


in .. 




z 


a 


a O 


z 


M 




■ 


O 


UJ ffl 




CJ 


1 1 


1 O 


A 




CM • x »h 


: 


•I 


UJ 


I 


CC Ki 




hhhOO « 


CM CJ u. 




H- 


a. 


<r 


■ ■ 


in z cm 


cc tn 








II 


_J 




th tn ■■ • 


(5 


T-l 


cc 


<c 


B 


**• 


o"o 


11 11 tn CM a 


II 


X 


Tl 


m .. tn 


3 


O 


N 


■ ■ 


a 


a. ui tn 




cc ra 


A 


_l 


■^ 




. .. Ki 1- 


: 


+ 


a. 


■ 


H 


■ 


>-■ 


II II II 


.-.«-.+ 


« 1- 


TH 




II 






O 




c 


h~ 


X Ul 




3 


CC 


«i 


+ 




h- n0 W 1-1 


■ IH 


<~< 




a. 


<% 


CC 


1 


*"». ^N ^-S 


O O > CD th 


+ 


z 


.*«, 


Z CJ 3 


3 


H O 


1H 


O H CC 




O 


Ul 


•*, 


.<«, 




O t _1 II 


^S 







■■ 


O 


II 


1X1 <1 Ki C' 


- - II 


■■ 11 


X 




X. 


.. a. O 


■ O 


a 


T-l 


m 


II 


h a. 


> 


^- n 


< CM CN O 


|| . . M 


U CN 


: 


-**• 


(T 


cc 


11 


as m r 


CN t > 


<-N t-{ 


I 


H 


■s 


f-J O > 


a. > 


cn 


|| 




I-I 


Ul = 


O 




z 


1-1 


i-i 


O 


tn h- 1— ■ 


^ 


7-1 


•» 


O CM 


■I 


«». 


000 


■w ■**■ aa 


> - 


1- 


T-( 


n 


a O = 









h 


a O 


h- a. ■ 


Ch 


■ ° 


LU 


m 


V 


0* 


. Nrt LL <I 


>*• 


O 


* 


S^- 





T-l 


V w s»- 


a a CC 


-u. 


X 


1 


w 


Z O ■ 


" O CD 


, 1 


T-l 


u. -0 


O M HH 




a. a. 


V 


■ 


_l 


■ 


U. II II » 


1 


I 


■ 


CM 


■ 


a 


a 


a ■ a 


a a. + 


x •• 


II 


II 


II 


a. a Q. 


a. p 


aa 


Ul u. 


II 


» s 


Z 3 » 


tn 






s <r 




cn 


iiMhO 


<x cc <c 


"•*■ 


a. <i <t a. a. a. 


■^ ** X 


- O *n u. 


a. 


y cn » 




X 




I-I 






Q 


■ ■ 


, , 




U. 





. • I II 


I 


II 


• 


a 


u. 


a 


II • 


u. u. U. U. U. II 


• II 


I 


u. 


u. 


a O ■ 


1 1 


1 


a ■ 


I 


CJ CD 


"«"-a!cDua.a.aaa. 


i-i 


OUHIiUtL 


X 


a tn 


1-1 


a 


tn a 


►H M (-1 


MMX 


tn n 


a 


t-4 


1-1 


z to a 


a. a. 


t-l 


CJ O LL 




o_ a 




















































O "• 





m m 


O O 





•rH 


in 


T-l 


xtm<J3h-oinoino^ 


CM k «*• m 


T-l 


CM 


K 


tomoin>ooo 


T-l 


O O 








rH 1-i 


CMKi*ininin>jaNcco 





c 


000 


T-l 


-iCNCNK>KiKiKiKiK"OOOOOmm<lN0<lNO 


O 


O O 


CO 0- ** 


1-1 


y-l T-l 




•r-l r-t 


T-l 


tH 


THTHTHCMiNNCMCMCMCMCMCMCNCMCMCMCMCNCMinininininNN 


N N 


1*- N O 


O 


TH t-I 



CN 


CD 




T. 


E 




II 


Ul 




UJ 


h- 

cn 






> 


CM 




tn 


i_i 


X 


X 


O 


ft 





E 


V 


CO 




1-1 


1 


II 


i-i 


cn 




J 


cc 


Ul 





h- 




O 




tH 


E 


, 


UJ 


O 


CC 


■ 




^ 





a 1 


tH 


n 



VOLUME 3, NO. 12 (JULY, 1983) 



MICRO-80 



PAGE 30 



10 H 

Z I 

-CD 

■<■•> M 

fXi IT 

w || 

* -. 

q m 



# *■ CD 

I- Q -• 

I » # 
CD - Q 
mW« 
CC V « 

II "- H 
~ ~ u. 
CO CD UI 

- - _i 

# * + 
Q Q ~ 
.. ~ Ki 
~ Z Z 
IN UI - 
\ J w 
~ -' + 

«!-n 

fflZZ 

<- M ■» 

# II IN 
Q 10 I 

- Z -. 
Z 111 ~ 
UI CO CD 

J r! ~ 

«■ UI * 

I- - p 

M Z Z 

II I UI 

10 - -J 

z -«• » 

ZCO ~ 

*h yj - ff| 

I X # ~ 

H H Q # 

OCO- Q 

(- v Z ■«■ 

<M « UJ # 

II 1 Q 

CD CD -m 

cc -■ ^ r 

O «• CD + 

U Q - -. 

.. - # M 

ffl Z Q Z - 

H Uf - »IO 

X _J * ~. Z 

UJ U t- CD «• 

Z m It w csj 

LU # I 

O © _J Q ~ 

CO Ch + ^ <- 

m m - * cd 



fs 


y 


«* 


a cc 


v 


UI o 


Q 


X 3 


Z 


CO 


K 


i-i 3 


ft 


z o 


«*■». 


M Z 


IS 


u, 


CN 


E 


m 


<c 






a 


M 


Z E 


: s 


aoi-h 


- Q Z Z 


H Z 


M M-4 


uj <r cc cc 


to cc a. cl 


o o o o 


© m 


CN 10 


<l O <0 >0 D 



E 

<E 
X 
CD 
<C 

z 

<r 

z 
<r 

u. o 
o m 
o 
to z 
cd w 
z z 

(h H 
ii > 

<C V 

e cn 

Q 

UI z o 

x<xm 

H CN O 

« 3 UJ 
•» Ll I 

»Hf- 
** <-• V' 

«• m to 

» I Q ~ 

«■ H Z CO 

** Q K> W 

»Z II D 

** tr 3 ii 

«■ II u * 

» CD M <C 

o © © o 

<* m « n 

s0 O «C >0 



Q 

E E 
- II 
CD ~ 

o ~ - 

ONE© 

CN N - cr 

n z <r .. 

<■» Z UI »•€ 

© ui x <-• o i-< 

<E I H E H II 

** I— T-f *"■ •** Z 

Z ^ II * II z 

ui ii in « Co •• 

J J2I£C^ 
II U. U. m o II 

<r m m q U. z 
o o o o o o 

CO 0* O ■* CN 10 
>0 «0 h- Is N is 



« - CD 

O Q O 

H Z H 

m CC *h 

II II II 

CO -* o 

CC CO EC 

O ■-* O 

U <C U. 



H o 

x in 

UJ 4 

z o 

-. a 

~ CD 



CD CD 



UJ <fr H 

z a. ui 

.. UJ to 

-s I- .. 

o to m 

«• CN O 

-Js H 

co a cn 

Z H II 

- <i CO 



M o 
* o 



CD U 

<r x 

U. UJ 



II CO II 

- K- CQ 

CD x E£ 

^ u o 

CD Z U 



E 

a 

Q 

Z 

<r 

X 

z 

yj o 

X CN 

I- |S 

in z 

A UJ 

z X 
« <t 

T ^ 

Z CO 

II u. 

•3? j^ 



I- Kj 
UI II IT 
tO CD O 

z u 
o-.cc.. 

(■OOh 

a *u x 

CD CO •• UI 

»■ Z H- Z 

■*«-■ X .. 

s I- UI -. » 
UJ Z 4 : 

to .. -to 

* co + <r 
a. z co cc 

UI ^Z CD 

i- cn •<- <r 

10 i-i I- Z 
K> ^ UJ <C 

*4 - tO = 

rt h m » 

OliJ^'sf 
I- to »-i to 
O »" *C?" 
|| — - v— i h~ 
CO CO + Z 
Z Z DO m 
*CC »2 CC 

z * o o v a. 
<r m .. i- ui k 

E C9 -. UJ CO X 

I- to CO .. UJ 

«■ Z CN « ^. Z 

M m *<• CN »0 >■ 

♦* CC * £t ».-. 

* CL DC UI CO 00 

»ZlhZZ 

*• UI o to -• •. 
»n-thtt 
♦* I- Z * UI is 

* ri hO(I) v 
«• A flj; I- .■ H- 

«• v a. m ^ ui 



w 

H 

o 
> 

<r 

-1 

z 

UJ 
UJ 

cc 
u 

to s 



>- = co to 

z 



W Ch 

(5 <• 
z ^ 

m CD 

cc z 

.. cc 

...I- 

s tO 



O E 



o o o o o 

C- O *-i M M 
is 00 CO CO (B 



to 

Z CO CO >» 
U. J Z CO - 

w a cc z co 
o ^ z 

OOLlH * 

in -o >. uj o 

CO CO I- CO Ki 



• CD 

. z 
= cc 
oo to 

0* 1 * 

*H 00 

(5 o 

z o 

a. i-* 

X 

o a. 

CO ■* 



<t is 
O C? 

■»03 h 
= C9 Z 
u h w 

lj z cc 

UM(L 

ui X •» 
: a. •» 

•^ .». «■ 

>0 - "^ 

>0 •■ w 

Ct UJ «• 

h" E W 

Z M * 

H I- # 

cc = « 
.. o «■ 

Sff, ^" <^> 

a S w 
tt a « 

s h" ♦*■ 

T.Z » 

«-• CC s 

* Cu * 

to .. 



I o 

IS O 

z in 

II s 
is H 

Z H 

Z * 

ui <r 
I « 

I- s 

- # 

CN ■ 
s # 

s. # 

Z # 

K CD 

z z 

M M 
A tO 

V 3 
M * 
CN 

o 

00 



00 o 

Z •» O H 

CC * <9 II 

f»- •§£ |«a. 20 

CO w Z Z 

»s mo: 

s -CC O 

•J3 a. u 

is 

is O O 

« 00 0- 

H- CD CD 



1-4 U. 

.. z 

—. M 

CN CC 

<rt Ct 

in ■« 

<E ■»' 

I CO 
CO * 
CM is 

~ z 

H- C9 

Z I- 

M Z 

II M 

N X 

Z Cl 

o o r 

OH|- 

0- Ch CC 



to 

cc 

3 
CO 

z 
<x 

e: 

3 

o 

>- 

o 

H 

CD 

z 
z 

UI 

H 

to 



<Mi CO 

w + 

» N 

** z 



w II 

» o 
o o 

N 10 
Ch Ch 



u 
u 

UI 

# -J 
> II 

UI # 

^ y 

z z 

•H UJ 

+ X 

© I— 

u - 

II 00 

# - 
a «■ 

.. CC 

O X 

■H U 

^-1 A 

iH V 

CO © 
3 CJ 
tO Q 

z 
cd <r 

co ro 

1 - 

w X 
h- X 
H O .*•. 

II II - 

CD -»• •» 

1- tJ •» 
I- ~ o 
o * * 

I- I- IS 

H I 2 

ii to a 

ffl H ^ 
OliH 

u « cc 

Cl 

©o« 

# in *■>. 

Ch 0- IN 



cc 


X 


o 




o 


: •»-< 


• *^* 


II # 


# X 


O X 


z u 


UJ II 


X ~ 


1— 1-1 




CO 4fr 


- o 


#■ ^ 


oc # ^ 


X |- n 


CJ X 1 


II CD -. 


(J H ffi 


o cc u 


u u. — 


t-t M Z 


UI 


O O _J 


O |s is 


s s © 



E 
<t 
CC 
CD 
<X 

z 
<r 

Q 

> 

-J 
O 

to 

UJ 
X 

H- O 

s m 

*. o 

O i-f 

~ o 
o 

CD 



o 

CN 
CB 

H 

CC x 

0- UJ 
2 Z 

X o 
H O 
s CN 
s O 



-. II 
*h CO 

Bos as Z 

#■ # CC 
U CJ o 

■s^ U 

Z r™" ."■ 

CB X # 
I— CD <E 

^g, HI ^> 
M CC «t 



Ct •"• 10 

I 

O O N 
CO Ch Z 
0- 0- Q 



£ 
3 

r> 

UI 

X 

<r 

to 
cc 
ui 

I- H 
Z H 

M UJ 



UI I- 



cc 
a. 
.. ui 

s I 
tO h- 

E _J 

<zi 

X X 
O CJ 

"»■ to m 
D! - I 

o <I 3 

i- 

O Z z 

CD m 

UI <c 

to s cn 

_j »a 

UI "T CC 
O CN O 
is (9 3 

Z Z UI 

UI "-" CC 

z"g 

s O <C 
II 10 X 

Tl * « 

-CC z 

# x <r 
S u 

* o* 



K X UI 

I- h- H 

U w X 

> 

X z o 

CD UI UI 

z r > 

w <i <r 

si © x 
co 

3 Cfl 



it X 
O K 



i£ 2 - 

00 UI I- 

<C ii to 
I- <t 

\- X 

UI UI 

X UI CO 

I- > E 

<r 3 
> 



CD . 
UI 

X H-f 

<r h 

3 o 

p UI 

>- 1- 

Z t-i 

<r _i 



o o o 

-0 is CO 
CN M CN 



UJ 

CC <l 
UI I 

X * 
H 



■*■ to 

^ *■< Q 



CC CC 
X UI 
O I- 
•^ (- 
s = UJ 
. .-J 

<c o CO 

X •" I 

CD >- is 

O * 

CC CC 

a ii 
cc .* 

UI = 

K •■ 

2e 
e <r 

Q CD 

o 

X 

X _ I 

<C UI ".- 

Ol-O 



IN 



10 
tH tD 

Ch ►-( 
CD 

z 

ii ir 
to 

Q 
X 

a 

3 



^ CN O 



Z w 

cc 

to X 

-I CJ 

UI .- 

> s 

UJ to 
_j a 

X 
X o 



to 
<r 

X 

f I 

K- U 

Z M 
M I 

CC 3 

CL 

o 
o 

10 



z 

o 

CJ 

o 
> 

UI 

> 

z 

<c 

CD 

cn 

UJ 

cc 
?-o 

H CM 
Z M 

HH Z 

CC UI 

Cl x 
.. h- 

H = 
Z s 

M II 

cc w 

Cl <T 
•• LL 

K M 

z .. 

M © 

X > 

CL UI 

.. Y 

I- z 

Z w 



M I 

CC I- 

0. 

« s U. 

-.HO 

o z 

Ki m UJ 

- X z 

« Cl O 

X ■■ 

X H 3 

u z o 

». M > 

CO cc 

•JD CL 3 

N » O 

C^ H X 

H Z tO 

z •-* 
mCJ 

CC I 

Cl •• m 



-. to 

o 

10 E 

» <c 
cc 

X X 



z <r to 

X -UJ 
CL * > 
» CN UI 
-C9J 
O H 
JO Z UI 

^ m w 
* cc UI 
cl x 



tH O 



o 

*h CN 
10 Ki 



cc 

Q CD 

Z <E 
<E Z 

<E 
H 

3 UJ 
O X 

H 
H 

CC UJ 

CC 3 



3 H 
O 

o z 

H Z 

UJ U 
> 



2 cc 

o o 
> 

- 1 , Cu 

J U O 

MM (. 

3 cn 



3 UJ 

O E 

>- i-i 
H 
Q 

Z Q 

<C UI 



O 
H 

CC 
U - 

X O 
_ H Ki 
H m ** 
UJ m UJ «• 
-IE X 

PJHUJI 

m _J y u 

t0 M MS 

co <r j = 

o 

0. 



# UI 

P.. 

•si : 

o u > 
•Da 
ch ui <r 

fi E 

' z 



Ki Z m UJ 



to a » 
z _j - 

(l)HD\ 

a cc o » 

X 3 3 

Q Z 
3 3 m 

z o 

1 M > UI 

H CL 

z h a > 

cc <r 
a. ui z 

CL H UI 

O > 3 X 

>* H O H 

Ki r 



UJ 

cc 
<r 

UJ 

x 
ui 

X = 



O - 



_J 
UJ 
cc > 
UI UJ 

z^ 

UJ UJ 
X 

o 

> DC 

UJ 

H 

z 

UI 



cc - 

CL s 

E 

o <r 
m x 

10 CD 



H 

= Z 

CC M 

3 CC 

UI Cl 
H 

<C O 

E nO 



O 



O » 

tO 4* 

cn w 

ui « 

u» ^* 

o * 

X ** 



cc 

«. to 
«■ 

ss> o 

♦<• H 

» X 

«■ UJ 



<r 3 



s O ** 

h m m- 

Cl II w 

Zh* 

m h «■ cn 

ui «- cn 

cn « uj 



UJ 



-_j 
4 ui 
o- o 
oo in 
e ii 



hhi m 

EH Z CC 

m z m Cl 
CC UJ 



Cl X 

„ h 

To. 

O = 
10 II 
v « 
» H 
CC H 
X U 
U m 



<r h 

H Z 

<C M 

Q X 



th H 

00 H » m 



H : 
Z H 



H b 
Z 

M CC 

CC 3 

CL UJ 



«■ cc 

** Cl 

«• to 

♦♦ _J 

- U 



o 

. . o 

<I JO - Ki UI K - Ki t 



O <E 

CO E 



to 

cc 

UJ 

u. 

z 

3 
O 

o u 

m a 
t z 

Z M 

UJ cc 

X UI 

H H 

s Z 

s UI 
II 

<r 
u = 

m H 
.. Z 

W M X 

> CC - 
LU CL 3 
ii .. - 

Zh> 
m z Q 

ii m <r 
* cc ui 
<t CL cc 



ii 

E 

> 

II 

M 

z 

UI 

x X 

+ H 

3 i-i 

+ II 

> 3 
II U. 

> M 



CO 



H Q O 

UJ H 
> i£ 

<r u cn 

E m Z 

Cl UJ 

-, *~ 

3 cn 

O M 

> _J 



3 - - 

- > >; 

Q # # 

E Q Q 

m Z E 

Q M M 

■» Q O 

CO .. a. 

II to 10 

2 tM M 

■■ II II 

> E E 

+ .. .. 

3 > > 

II II II 

N N N 

z z z 

UI UI UJ 

XXX 

H H H 

CN Ki «• 

II II II 

3 3 3 1* 

U U U II 



—J cc 

UJ UJ 

> H 

U 3 

-I CL 

»>?. X o 

- O CJ 

O M 

hIE 

-■3 3 

4H> O 

CC > 

X 

CJ UJ 

s -J 

I M 

» ! X 

■3 



to - 

Q O 

CC if 

O - 

3 » 

CC 

tD X 

z u 



ooooooooo 

MCN(O«tin«OSC0Ch 



£ b = .* 

H H - 

z o 

UI CD m 

Z w- 

Q CC 

cc X 

O CJ 
H G e" 

z <r uj 

M X 

CC UJ H 
Cl -J 

M X 
© X CJ M 

O 3 H -• 

in <e * 



Q 

Q 

H « 

X UJ 

UJ X 

z 



in m 
a. + 



cn to 

o N 

H "" 



O UJ 

H X 

II ii 

CD II 

X 3 

O Ll 



~- U. U M 

o 

o © o 

^t CN 10 

m m m 



mm ii 

+ + v 

J- H Q 

II II Z 

h- H CC 

z z ~ 

uj uj m h 

x x + UJ 

h h h cn 

> 3 II » 

a a h- m 

CO g z o 

Q 9 UJ H 

Z Z X i-t 

<c <; H II 

(N Ki <• 3 

Jl Jl II 3 

3 3 3 X 

U U. U O 

M M M U 



© © © © 

«t m «n n 
m m m m 



VOLUME 3, NO. 12 (JULY, 1983) 



MICRO-80 



PAGE 31 



38 hi S| 
5fc SI il h 



H UJ * 3 O CO 

Z O I > Q. m 

I — *— « CD m h(- ■« Z Z X 

CC CO P CC 0>m: m LU |- 

d CC 0. 3 UJ .. I 

a.- a. z d c •- * 

H ^ s .. LU Z O m 

~ ~ H X LU m «fr ~ 

in a h z m 

T-l 1-1 Z M CC 5 

-• 3m a: a. th 

* CD CC 0, = 



£~ Hi 

h : O 

r£ 2 
£ E 5 

m fl. LU 



* m a- 

5 g £ 



is; 



> «3s 



> 

v J! L) H H M X 

* m « a: 3 a: o 

CvOCD-Qh J 

*h s •• Z CO 

E I- s M f- 

m LU Z H CO 
Q ¥ t-t h- ~ Z 

»• O K CD N m H 
OClClLU-KCC 



lo- 



Ll 

z"" 






•pH 



*-< Z # (tl O LU 

► ffl Ll m I- N I 

Kl LU »<* M o. s •*-( I— 

<l CO s •■ O O 

Pllll I | 

£ W Q <E ^ Ll = Z 

2 h Z U O » Q 

£CQ. JOK Ll Z 



(2 m : ■« 

S PI 

So "$S 

32 zto 1 

= m LU 

HZ CC > '-i 

Z H CD m 

j - LL 

Ki X « Q •■ 

ii t- <r 

Ll Ll + E ~ 

■n §z$ 

+ LU - 



^g2 z 

Si r z§ 



id 



H CO T-! 

+ <r 



a ST 

> 1 



¥5 

£ " Ml 

;£ £m 

<E m .. 3 

"£ ? ~ 

c& a. > o 

~ .. .. <X <t 

# CO : J -h 

fd [T « 

*-. ■■ o o >0 

Z O Z H - 

S2 



si 



N CO CO 



Luf-cnooQj= dec 

LU 3 _J h- m = s = 
E CL LU H- - K I! LU t 



i— « cn *— i co ii o w, m>_j 
3 m .. a: = a: lu z 
z a i ... z *ho,u.oh 

m Zf-HLUCC«Z«MO" 

„ o t-i H-IO» M h-«»'-t = 
CO WiCOZt-LLsCCZ* O 
_l> H LU m di h» fl- m >- Z = 

DOCK » Z CC CC CC ■■ Zhi-fl 






CD LL I > II - s 



M 

+ * <r 



£ 



3 
„*. o* 

: A 



!*£ 



_| ,_, s-. rt «. # 



?J3 

+ - 



O s 



^jgiz 



££■„ 



OH(Trt2QZ OLl# s Z LUO.S 
•0 .. 3 + K Z m ....«(- Q m •. (- •• ^ 



zu Hh-o zzocdcl ^ .»cl_ 

M.aLUCeZ-" mLUZ .»LL + U.O.»ffl II * O II 
LlO-JO-m «lllM..(flOhM||(DEH#A|^z# 

Z CD vh sOCh LU + HOlJ.OhO'OOIO OO OI-OOOO 



jj £ ^ 



O CO s 
th m LU 

oaxD 

Z M 



Jl^z 

;^£ 

U M _.. 

Ll Cl "> 



<L (- H I- m 



O Q CC II m II O O •** XLUCC^ZCO^tOCO CC 



- to o o o o o 

O LU K> it in -0 N 

*IT NNNNN 



o * o 

•r4 OD 'H 

O W O 

| |g| 

« t-t ^ d 



II «■ u 

<i » «■ a: * 

a: m * i- <c 

O » ** Cl > 

y. M # m I- 

0B «. » * I 

(-«•«■ Z O 

x •» *♦ y * 

■» » H m 

» * M 



o «# 

o * 

o ** 

*-l «• 

g s 



3 O CO 

if 



ifiSSi 



CC * 



_l CC M 

1g e°.ffi 



M CQ <I 



J K H|- 



CQ M 






CD <C CO CC m I- CO 

Z U M 

. ^§ 

CD tO P <C CL CJ m 



CD Z 



^ 



E M M 



-' UJ 



H- tO Em 
5 Q -CL 

».CC LU " 

•t O m CC 

-LU OO " » »~i • 

5"§ «"*- 5^1^ 



;^ 2 J 



S i8S g ii 

i its ^ I. 

M CD ^ m O » -^ 

CC <E # CC Z = f? 1 

:■ § i:: K sS 

V > z s* Ll Si CC 

. E LU CD - Cl 

O = -I = 

ONm oq #ze z 

I- LUC9 s CDmO m 

m cct-^ rn zyo > 

CCZU 0OmZZ « 

I Om3 H"<0CCm<i; j 

OCCJ ZOKICC Cl 

hjsCL m rt (D H •■ =E 

OZ .«Q £Z « » C #LU 

Ki m 00--<I CLLUh.Es O LU « t— 

I- 0- £& .. I Z » » LL E£« 

Z LL <3>• w, X = F- s «■ CO H-#C0 _ _ - , -^ 

LU O H#CD LU=Z«^» "^ s LU* 30 >H-I-CC 

1 ZCCZ ZIImOO: ZO»CD<r tD<E ECC LUClCCUJ 

u I— H )- a »» « K N . <XZ»ZH- *LL EO Z h U h 

« 3 CCCOffi ONiM xluSm« m h 5 _j sluocc -- CD h <c 

a o £113 oLLzrao h » » m o o ij lu<t •,■ » *Qo »«h 

rt s Z*= OMyjHCO :H*3 MUD -LU OH-l-LUtDCJZ^-J 

+ - LU<1*. CM •■ IZ© & X»-»».CC^ I- * mmmZJJClX^ 

X CO IZCO O * I- m t- t0U»IN»O-> OCC ffl3OI-C0_lC0|-<I JUCCELU 

* Si p 7. j! H>TCCZ ^Z*0#OUU EUJ mtDZLUCDLU>;gCL 3LULUZ1- 

S Z* #^.^ rtiu^CLMOtH.. *cn*»-<cui ZCO _JC0LUCCOCD-JOCl LUCC_10mO<IPU. 

" o <r + c?" 11 i£ s .. ccmrai-^o»ouj-J o _i ulunhzcl<exe uz - m ^ q p a. z 

ZffiH t-fih COZHWCLCCh-Z»H»^ZUh-M<I >• Zm d m <[ Uffl I- Zg 

LUHZ ^ZZ Zh#II »4Zh#Z#<[«IIIHh <r , » »<[<Ih3UJ <rp 

jxm U II m (CHNl>«UJMa;#Mtthl-l-(Lh « hlZdHh »OJ HLU 

m^£ tSg £St Zs .d£tr£r§g§£g§cc§^d^ggJz 3 i ^ 



<r *m 



h- <r 1- 



^XLUUH 
M H h 

i£3 S 

H 



X "-I 



lu a m . 

•• M H- CO M 

> > CC <£ O 

<E 



§ 



U Q UJ O "■ 

Is 



LU t- Z 

1-1 <£ l-i 



M O r. <E M 



w 3 
«• 

«• o 

» > 

«• y 

« z 

» X 

«• t- 



o o o o o <r o o o o o ■■ 

»-i th h ITl n ». n 1/1 1-1 n rt : 



h- CO <L H 

o m <r o co 



O CC 

h- Z <E m 

liig 



S§S82SS§SgsSfflgdll8§5§|i§SS2|lggP|g|g|5|g|g 

ii^lrtrt^^rHrt^S^mS^ » 1 -^^JCDC0tD-<Z -^ZCC^CC -D^LULU^ „LU--<- 



VOLUME 3, NO. 12 (JULY, 1983) 



MICRO-80 



PAGE 32 



K" ~* 

■C » 

-O 

O 0" 

■* \0 

it CO 

it ». 
-O 

O CO 
CO K> 
CM ^ 

-© 

o 9 
o o 

i-< - 

-o 
o o 

f K> 
CO <•" 

"lo 

O CO 

-h m 

O N 
1-1 - 

-o 

O N 
so It 

m - 
-o 

o i-< 

o m 

o is 

it r 

-o 

O CO 

^ CM 

CM ■* 

in * 
-o 

o ** 
O K> 
0- is 

o"o" 
^ in 

•0 CM 



-0- 
O Ki 
O is 

* '• 

♦h o 

-O 



o * 
CO o 
|s <l 



CN <-< 

Ch i-l 

© o 
in © 
in o 

if CM 
«t O 

o m 
rs in 
co -< 

- 1-1 

o - 
o o 
in o 

i-i o- 

- r-l 

N * 
0"- © 

m co 

CO it 

- i-( 

o ^ 

m - 
* o 
ii in 
* 00 
CO -< 

1-1 - 

i-i oa 
CO <-< 

- fv 

o o 

O it 

t - 



M O 

-© 

O "* 

in o 

M - 

rH O 

- O 

O O 

© CM 
CM - 
M O 
-Is 
O <f 

so m 

CO '-i 

CM - 
i-i o 

-© 

o in 

O CM 

i-i * 
CM ** 

©"<-< 
ki m 

CM - 

«t o 
-in 
o <f 
in m o 
o -oo 

CM t CO 

.Nh 

O <i CM 

00 * - 

CM <" © 
CM -© 

i-i o «r 

-© K 
o * - 
CM tN O 
O -CO 

cm © m 

o «* 

C Oh 

K t - 

<X i © 

Q -O 
© CM 

O CO K> 

0* W - 

N CM O 



iH CO 
-CM 

* - 

«fr o 

CM CO 

CM Cb 

iH IV 

© © 

in m 

CM K> 

CM -h 



o o 
o m 
rs io 

o"o" 
in o- 
m ih 
o cm 
i-< - 
-o 
o m 
in cm 

«C Ki 

*H is 
v. f*v 

O CO 

m oo 

>0 MD 

co to 

o"o 

o t 

* 03 
it K> 



cc 

0. 

o » 

fs. - 

00 © 

O i-i 

h- - 

o <* 

CD <l 

s" CO 

Q Z 

Ul w 

03 CC 

CO I- 

LU CO 
CO 

CO H 

<x z 

z cc 

Hi 0- 

UJ .. 

ffl = 



CO 

z o 

O N 

w CM 

I- 

0. z 

o in 

I 

o t- 



Z *H 

CC = 



Q 
UJ 
(- 
UJ 
_J 
0. 

z 
o 

LU U 

J 



Z i-f 

^ - -J z 



o o 
m <t 

it o 



ii 
> 

u. o 

w CM 
„ CO 

o 

K> O 
CD H 

- ° 
Z CO 



OOOh 

in k> o z 

O CO s i-i 
^ CM CM CC 

- -cu 

<r o i-t .. 

I- CM CM CO 

C N CO J 

a n oo u 



Z LU 

*■< a. 

a. cc 

CO - 

_l It 
u « 



o -o 

it o ^ 



O K 

CM Z 

co ho m co en •-< 



« LU O 

* CO o 

> -J o 
LU LU t 

zoo 

HMD 

II CO 

* z o 

> LU CD 
I 

O H O 

Ki <fr 

00 = CD 



LU * 

3 > 

Z 

h-C U. 



Hi 
CO 

o 

CD 
LU 
CO LU 



Ll <C 

_J 

X 0. 

U CO 

a a 

LU 

?S 

h- U 

Z 0. 

i-i LU 

C£ CC 
0. 

O CM 

m - 

CO 



II o 

> H 

u. < 

LU * 

w 2 
J z 

LU m 

EC 

03 CO 

2 t 
LU Z 

1 M 

h- cc 
a. 



ii <r 
> # 



LU 

Z Z 

m LU 

II X 



Z 

M O 

cc m 

o. oo 



o cm o 

-0 = 0- 
00 II 0- 



co ^s 
J o 

CJ "* 

1-1 

o - 

00 <3 



cc o 

LL O CD 
m Ll 

cc 

LU LU 

LU 0. CO 

10 _J 

LU CO 

o g z 

CM X LU 



£ .. 

Z O r 

LU CC CC 

X Ul LU 

H Z 

LU Z 

B > M 

K « S 

ll s 

w a 

> K LU 

Z CJ 

Ll »h m 

w CC CC 

a. a. 



LU 
CO 

LU LU 

O X 

0- I- 

00 _ 

Z CM 

LU s 

X II 

H # 
> 

: Ll 

II •-< 

> LU 

CO 

Ll -J 

m LU 

.. O 

# K 



MD U 
w CJ 

* z 

CD <t 
Z H 

M CO 

CC w 

k a 

CO s 

I- 
I- D 
Z 0. 

M Z 

CC w 
Q. ■■ 

.. o 

: II 

Z X 
o >■ 

CO s 

M <t 



CC = 

0. Z 



LU Z 

^ LU 

z x 

II 

^ Z 

o li 

0- » 

CD > 



O 
> 

LU O 
LO 
O 00 

x _ m 
o o 

UJ I— 1-C 

Q O 

m cd ca 

3 " 
CD 



Q 
CD O 



LU 3 _ 

CO a Z ~ 

CC -J 

O -J 

X O 
LL 
J 

« LU 

D X 

Q K 



LU - 

I - 
H 

Z 

O LU 

II X 
X I- 



LL h- 

> a m x 

m LU .. CD 

O LU X m 

Z Z -LU 

m : S 



I— M 

Z 3 

a: m 

a. = 

co H 

J z 

CJ M 

.. a: 

o 0. 

ii " 

o « 

Q O 
t 

O "< 

"p^ (ft 

0- «}■ 



1- 

CL 

z 

i-i o 

O Ch 
II 

_ 3 Z 
U I- LU 
X 
O I- 

II 

3 ~ 
J O 
II 
O 3 
CM _J 
0- s- 



CO M 

<I Nl 

Ll - 



O > 

- > 

<r 

^. LU 

CC X 

LU ~ 

Oi ~ 

Z -0 

D i-i 

Z ~ 

<c - 

> 

z a 

M Q 

<-• 3 
Z 

z - 
O CM 

M iH 
Vt 

a - 

Z 3 

o o 

O -I 
CO 

X. ~ 

CJ 

c - 
CC CO 

t" ^ 

z 2 

M O 

.. o 

O CD 

in -■ 
ii - 

N >t 



_1 

-J *- 

D > 

z a, 

s a. 

II o 

# j 

O CO 
Y- 

o o 

Ki 
Ct- I- 



O H 

K 3 

o- a. 

z 

Z IH 



* 
> 

LU 
Ll CO 

i-| J 
LU 
LU O 
CO it 
-J 0* 



a. 
a 

o 

Z 

^ CC 
O 3 
*t H 
i-i LU 

-CC s 

* <r 
<i ^ t- 

-• CM <E 

# •>*■ Q 

CD Z 

Z O J 

m m c: 

CC CO z 

Hmo 

CO CC w 

<E I- 

h fl. m 

Z Z Q 

i-i O Q 

cc u <r 

CL 
•a 3 <s 

O LU «f 

o z - 



z 

LU : 

x «r 
h = 
ii 

^ > 



Ll O 



tO 3 

* CO 

o 
n cd 

3 



it i~. >- 
i-i <j; 

CL 
CO 



i- a 
z 



CO CO m H 

o _i cc <n 

" Cl LU 



CD CJ 

O O 

m so 

o- o- 



LU 

o _ 

03 LU 

0- X 
h- 

Z 
LU : 

X to 

1- = 
II 

= » 

i, ^ 

# Ll 

o 
Ll LU N 
m CO 0- 
-JO 
« LU t~ 
> O O 
LU Ki CD 

LU 

X 

I- 



U M3 
LU Z ~ 
CCCC # 
CC 3 CD 
OHZ 
CJ LU w 

z CC cc 

l-t •« I— 
= ^ CO 

•^ h (- 

O X Z 

«* LU m 

it Z X 

- .. a. 

et O >• 

•43 O -. 

~ in <r 

# i-l w 

CD # 

z o <r 

M |— 

CC H 

f- »H 

co r 



M O 

^" „ Cl _ 
00 CC » Z 



> _ 

O CM 
CD r 
O- II 



K> O 

C5 LL CO 

H ■■ J 

Z - CJ 

M O 

CC t « 

Cl f-< o 

.. -CM 

CO «* II 



CJ ~ 

O CD 
0- z 



II o 

<-, 1-1 

> o 

- -t z 

* „ cc 

> O 3 

I- h- 

LL O UJ 



9 

> 

II # 

O ffl 

CM II 

O w 

I — 

i-i Ll 

II " 

>» iH 

+ 

CC i-i 

O " 



> i-i i-i CD CC Ll t-i 

O © O O O O O 

O ^ CM Ki «* m nO 

O O O O O O O 

0" - !— I i-< iH iH i-l i-l i-l iH 



II Cl 

t 3 

> CD 

, o 

Ll CD 

M ■■ 

o 
lu m 
co o 

_j i-t 

LU 
Ol 

3 
it co 
K O 

LU Z 

1 + 

t- <r 
ii 

: <C 



II Z 

h- o 
LL O 
m s Ki 



CM 



m u. « 

II m O 

« O 

> LU 0- 

co 

OJffl 

-* LU 3 

K> » CO 



Q 

J 

> 

ii 

3 
I- 

O 

K 
is 

Ol 
3 
CO 

o 

CD 

o 

to 

is 

Ol 
3 
CO 

o 

CD 

o 

K> 

Ol 

3 
CO 

o 

CD 

Q 
II 
» 

O 
O 

Z 

3 3 

CO H 

O LU 

CD CC 



O O O O O 
CM Ki «t in MD 
Ki Ki Ki K K> 



O O 
00 K 
CM Ki 

o o 
l_ l_ 

o o 

CD CD 
.. o 

■ ■ 1-4 -4} 

O + to 
co <r 
to II z 

(C LU 

66 _, ac 

C0 LU 

O X s 

CD I- Q 

Z 

.. s LU 

O = s 

* II II 

«4- - « 

<r <r 

(X| w w 

3 * «■ 

to <r <c 
o , 

CD U. LL 



II o 

*- II 

m -t o 

m *- q 

CM » 

-U Z 

K> LU 

m u. x 

o .. 

1-1 «-. ! 

<H O 



LU -■ 

o u 
a. 

.-. z 

W Cl 

2 » 



^. 3 
«fr ^ Ol 
- * 3 

* z to 
z ii a 

..~ CD 

<-» 1-1 ■> 

Ki - * 

~ # Q 

» O 11 

z » # 

- i-i z 

CM 3 O 

" !l H 

* 3 |s 
Z 

-LU Ol 
~ CD 3 
ii -J CO 

~ lu a 

* O CD 
Z is 

-K LU 

it CO 

I z . -J *- 

* LU LU # 

i- x o a 

3 I- CM ~ 

a. «t _i 
z m <x 

M II Z> 

» 3 LU II 
O X CJ 

II U. I- D 

3 l-H 

= UJ 

O O O CO 

In CO Z -J 

tO Ki UJ Ul 



LU 

to 

J o 
UJ II 

M 

00 
II UJ 

N CO 

-I 

Z LU 
W - 

X -o 

II 

S N 



> 

> 

u. <r 

M LU 

X 
LU = 

to II 

-J » 



X 

.. o 

II 
K N 

z 

01 LU 

31 

10 H- 

O _ - _ 

CD ~ UJ D CD 



« a. 
d o. 
^ o 
j _j 
<r to 
> = 
ii ii 

3 * 

j a 



u. « 

Q 
LU *- 
to _J 
_j <r 



Ul 
s CM 

a -< 
o 



> 

ii 

z 

o 

N Ki 

Z 

LU Ol 

X 3 

H- CO 

o 



CD LU 



Ki ^ > 



Ll 

k-l >- 

Q 

O Q O O 

O 3 ^ CM 

t Z t «f 



Q 
LU 
LU 
Cl 
CD 

LU 
CD 
CC 

O 

X 

LU 
CJ 

<c 

CC 

* 

# o 

# o 

# -• 
II 

d 
<r 

z o 

Ul II 

cc a. 



o 

H 
O 
CD 

J -I 
I + 



o o 

O CM CM 

•"• i-l V N. 



CC 

_l o 
II - 
a o o 

II 4 

.. a <* 

o h 

o - 

-t z 

«■ Ll LU 

tO m X 



in J J 



_J -J 

CJ J 

I I 

J CJ 

II 
J 



U -s 

X 

a a 
i- V 



Q K 

<l "-• 

.. LU U. 

CO CC m 



-J _J 
II 

o z z 

v LU Ul 

u. X X 

m H |- 

LU « 2i 

CC J A 

O v U 

I- CJ - 

CD -• 

LU U. Ll 



O 
N 
■J3 

it Z 
II LU 



II LL 
CC m 



A CM 

D s. 

•^ CC 

LL II 

w CC 



O 

in 
o 

o o 

o-oo 

.. I >0 

CM 3 I 

■» I- 3 

CC II J 

II 3 II 

CC 3 

Z LU Z 
LU X LU 
X I- X 

I- *- H 
^ O ~ 
O -J3 O 
O V s0 
A 3 v 
3 J 3 
J - H 
- Q 
Q Z 

z <r 
So 

O <3 
s0 A 

A 3 

3 I- 



h- 

+ M 

<E CC 
<I Cl 
II 

« z 

<C LU 
X 
LU K 
CD 

-I U 
LU v 



CJ 

s I- 
+ 

« Z 
CC z 

a 3 

a -J 

i_ - 

= CC 



X 
X 
II 

3 

cl* 

•» 

- - CC 
Ll Ll Ll U. ll 

M M M M CC 



I LL 

<E It 



<r uj z 

<r cc o 

o u 

Z t- 

LU CD a 

X LU I- 

I- CC 



3 N 
_J 



to 



CC 
H 
CD 
+ 

a 

Ol 

+ 

z 

Z ^s 

+ <r 

-• <r 

o ~ 

Q * 

>- CC 

# |- 

cc en 

h + 

to w 

ii to 

- Cl 

o + 

CN ~ 

v u. 

CC 



OOOOOOOOO 

K*m<iiscochOi-< 



o o o o o o o 

CM K * m MD N 00 

m in in in m m m 



o o 
Ch o 
in o 



+ ui q = 
3 <r 

i- <r - 

■^ II CD 

U. <£ UJ 

t <r cc 
fl. 
o o 

it CM = 

<s <s \- 



to II 
a 

Ol 



Ul 

z z 

M CC 

h- 3 



o * 



o 

I- 

■rt > 

II - 

>- * 

> 

CC 

a u. 

U. M 

o o 

m <3 

■43 nO 



> 

s"'UJ 

Uj z 

3 M 

Z I- 

•t 3 

K O 



CC 



U Z 

P o 

I- Q 

CC <C 

UJ Ul 

t- CC 



Ol 



> 

I- z 

x IH 

Ul CC 

Z fl. 

o o 

(s CO 

•43 -43 



CD is 

to Z 

CDmO 
LU CC I- 
CChO 

a. to cd 

H- # " 
3 # <E 

0. # - 

Z # ■©■ 

it # <c 



H y 



o 
- II 

Ol O I- 



+ # 



= z 

D LU 

UJ CC 
Q 

CC O 

a ch 

O <i 



« Q 



I- 
o •- 



o o o o o o o 

i-i C4 K «4- in -43 N 

NSNNNSS 



VOLUME 3, NO. 12 (JULY, 1983) 



MICRO-80 



PAGE 33 



LU >0 


ll 


P •h 


tH II 


E 




<r 




X 


+ 




M 








Ll 








LU x 


X * 


U. >-< 


O II 


II x 






X 






St 




BB 


cc 














-J LU 


H © 


_l 


O x 


X 


: 




: 




Z 


II 




->. 


o 






CC 








Cl Z 


in 


<r lu 


CD 


U. 










LU 


ffi 




© 


Ll 






O 








= O 


— Ki 


i cn 


~ U. 


Ll >- 


v. 




K 




X 






"«f 


■a 






LL 








|n •> 


_j 


*-. M 


i-t 


•w 




Z 




H 


Bt 




iH 


5 






BB 








H © 


A o 


<C LU 


> 


Li 


>- 




t-i 






CD 




r. 


> 






© 








Z © 


Z Ch 


O 


a. lu 


lu cr 


PQ 




tc 




s 


0- 




tO 


<X 






II 








hi in 
cc 

Cl O 


* •>-• M 


cn in 


a. cn 


cn _ 






cl 




Z 


bH 




•»JQ «^ 


CC 




O 


Ll 








<a cc - 


LU M 


o J 


_l u, 


a. 




IB 




: 




# 


^ > 


cc 




CO 


BB 








•»o © 


Q 


j in 


LU c 


UJ 




# 




II 


O 


v 


^ BBK 


« 




<t 


"• 








»■ H 


s - 00 


3 Z 


cn o 


o co cn 




St 




* 


H 


II 


f , 








m 








• 


© CN 


-J LU 


v ,0 


N CN 








> 






Z LU 


z 




O 


' w- 








P i-i 
LU II 


QZO 


G I 


~ CN 


CN 


cn 




H 






•rt 


ffl 


M 3 


M 




H 


# 








z h 


H 


Z Q 




Z 




Ll 


II 




CC Z 






O 


LL 








H D 

lu a 


yj -• hs 


M 


cn z 


Z LU Z 




M 




M 


z 


^* 


1— t-t 


<l 




CD 


# X, 








ccu.cn 




<C LU 


LU X O 




LT 








<C 


cn t 


1- «i 






z —. 








« Cl CC 


UJ H» r. 


H >0 


ll x 


X h- O 




0. 




LU 


DC 




z 


c # 




BB 


II <t 








H •■ © 


Ht M 


t h 


h- 


UJ 








cn 


O 


as 


H O 


P © «: 




11 


^s *^ 








m e o 


Z •""• «0 


II 






cn 




cn 




_j 


U. 


^. 


Z CJ 


H * 




1 


u. » 








<-• o u. 


UJ # CN 


Lu a 


z = 


- ; 






j 




LU 




m 


M 


o m » 




H 


v u. 








4» CJ 


3* is 


m a 


O s 


: 1 


p 




o 




© 


BB 


■w 


CC o 


z _ # 




II 


^ ». 








^ i.i -" 


uj w o 




w || 


II * Z 








CN 


* 


* 


a. i- 


s O 




y 


u. -». 








r. LU • 

^. _1 LU 


en J in 


z u. 


H ■» 


# ^ <r 




w 




CN 


a 


<c 


BB 


H h~ 






■■ Ki 








CC <E CN 


3 t-< 


m LU 


3 






K 






ii 


II 


: CC 


z o 




z 


M >-■ 








■ \1 


o > 


cc .« 


P 


u. cn 




+ 




O 






UJ UJ 


m CD 




LU 


+ ^ 








*- U. C. 


I II o 




Z LL 


U. "-» UJ 




# 




H- 


i-i 


z 


> t 


CC LU 




X 


LL LL 








# P 




LU P 


O HI 


M • 


K 




E 




O 


•<»• 




<z z 


0. UJ Z 




H 


II x 








^ S? &i 


H o 


u ■* 


Q « 


* D 




+ 




CD 


» 


^ 


cn uj 


t0 M 






LL -~. 








* CC 3 


tfi LU CD 


Z s 


# 


» y Z 




■# 






<E 


<c 




.. J H 




N 


CN 








^s M 


« en 


H< 


UJ LU 


3 »•• M 




H- 




IB 






cn 


CO U 3 




if 


LU -• 








K> 3 UJ 


j J2 


to cn 


o .* 




E 




+ 




1-< 


SB 


ea 


z cn 


J © O 




II 


to & 








v Gf _J 


s Ed 

H © Z 


y 


<E = 


- 






^ 




II 


1-1 


•#-*>. 


O LU 


U CN CC 




»^». 


r! ^ ^. 








# Zm 


cn lu 


cc ~ 


Q Z 




LU 




X 


II 


z 


m cc 


M 




^ 


LU *© 








Ll hi ll 


z ■* a 


y LU 


X V 


UJ UJ w 




+ 






a 


^, 


1- Cl 


2 „ z 




a 


© -~. II 








m .«*. 


M M .. 


UJ 3 


■w 


cn >H 




t# 






BB 


•^ 


<L 


UJ O 3 




*«* 


s nil 


o 






^ P cc 


cc to 


LU 


UJ > 


a: cc z 




h- 




Z 


s 


« 




X h- O 




s 


z «t « 


CO 






CN LU LU 


£L Z _J 


s m 


u a 


o OC LU 




+ 




UJ 


♦♦ 


II 


i CC 


HOP 




CC ^ BB 


m 






w ^ ^ 


"1° 


1-t 


z 


X <E ii 




* 




X 


& 




O O 


to y 




<c 


3 □ LL LL 


* 






■» <c to 


u. 


<r a. 


u <t 




^ 


s 


h- 


4* 


y 


U. U 


8 .. <r 






H- t- ». 


© 






LL P <C 


O 1- UJ 


O x 


H UJ 


u. 


1- 




+ 


Z 








Z UJ 


© s cn uj 




Ll 


UJ O i-< H 


IN 






»Cl E 


nf 05 


<r 


CO CO 


O 1- 




■mi 


X 


s 




z 


t-< (£. 


Ch II -I cc 




m 


CC CD 1 X 


m 






*>■ 3 


i«t ! _J 


a: e 


Ht 






H- 


> 


> 


CD 


UJ 




MO^UfflO 




BB 


* LU 


IH 






i-« u. 


■.» UJ 


UJ 


P -- 


UJ CD E 




+ 






Z 


X 


P O 


th 0* » Ki 






.. .. H Z 


© 






^ CD O 


^ II o 


a -j 


> 


E UJ m 




^, 


UJ 


ll 


M 


H © UJ 1- 


z ■*• o* a cd <* 




^*. 


*- Z » 


<l 






gt Z 


<l •» M 


E <E 


= > 


<r w k o p a * 


H 




CN h- 


uj - a z 




1-1 


y © h» ^. 


© in 






Ll h; o 


■^ > CN 


3 H 


<X 


Z 3 


0- 


■w 


<r > 


£C 


^^ 


CN<El£L>Xia~ mO 




BS 


-. II CC Ll 


«t ' 






*P 3 




z o 


H LU 




s 


CN * E 




O 


« 


PUL>I-3»HCCH 




CL 


> Ll Cl ^ 


m © 






■»-i C H 


t| U. O 


s H 


3 X 


s K H 




cn 




LL 


cn 


w- 


O CL UJ 


•h tn <l x »- o 




1-1 V. 


it. 48" 


m 






i a 


Z h« H 


H- 


£L *-" 


h- 3 3ZhZ 


M 




#■ h- 3 P 


s o uj cn cd 




+ ^ 


# Z Z Ll 


z m 


! 


: : s 


: »JI- 


H n O 


5 a 


z --■ 


d o_ a. uj tn lu 


■ B 


$$ 


<E O = 


Q s CD U. Z 




Ol-H 


H- UJ UJ 

hllH 


UJ 


Pqqqo = tn _ 


CC # CD 


z H 


O l-H > 


a. z z x 


+ 


UJ # 


t* 


A CD H UJ H II » m •■ * "- 


»-N 


II 1! H 


xozzzzzi-f-ac; 


H > ■■ 


O Q 


Z M M 


(—«■©> 


Mi 


^s 


Z Cl 


— -. © # « 


1-1 


„ ^. s^* 


© ^ f- H Z 


HHUJLULUUJUJZZa.CN 


cn uj o 


m m m .. q 


►-( ■ 


B BB 




l_ 




LU © 


Z 


«« i-t <t 


1-4 Z Z " © 4£ "^" 


*^ 


^ m ^ i-i 


o 






S H4 H« in 


y tH 




3 




o 


s 


+ 


cc ^ 


»-4 S 




Z CC H 


ii "-^-zm#»# 


.. .. p>«fpminccz©cs 


II 


ii ii ii 


11 ?f 9n 


H Z nO 


■I 


2 s E O 


s" O s 


O s 


s 


* O Z K> H 


<J> 


Cl 


z * * *h # <E CJ 


t-t *•* t-\ 


m A || Q. CC II 


*"• 


<S *■>. *". 


-* Cl Cl <I O 


z *-* 


■43 Q LU s ^ O 


S O = 


Ki s 


II 


3 tr 


M 


z 


<C 1- « H 


<t <r i- ii 


II 


+ + E O E U. U. .•• 


3 LL LL 


1-H 


cn K> »4- in ■" » a t 


M II ffl 


Tt Q I || « M 


II M 1 


II 


^ 


ii 


fit 


II 


LU t-< 




xtnujee ii x o £ « « o q. a. ii 


r- II m H 


^^" 


■W N^ W 


^QBIJO 


cc #■ 3 


|| d h » 1 


^ #z#E»uj#cnir 


U.UJJCfJ5LL#yjf-yjH-K 11 


II II « O ^ U. U. 


llllLZ«»»«Hft« 11 -JUU 


a. > cn 


a 


LUOZSZ^UJE 




PQ 




> JO. 


M 


Z CJ = 


U.W2Z CCH-h-0L>a.PCDpH(MpcCt-4aLLLLLLLLLLLLU » 


o 

O O CD 


y 

O UJ 


^ J UJ UJ X 

ii otnioxot-o 


Ll 


Z 

© <r o 


LU 

© 


©©©D©0©© II ©©©©©©©©©©© 


©©©©©©© ©©©UJO 


K> ^ 


oiniux:sO^L_isi_rn n- 


IB 


o 




*•* 


© CN 


Ki«fma.<iNcoc>a©'-i 


MKi^-m>orscoL>©^ 


iHCNM'trmoNCOChOtn 


NNZNN3 


CN ^ 


CN M-^CN^KiCnKi 


II K> 


'HKiK'KiZKiKiKiK'a^«t«t ,,, !t'^ , ^'«t'st , *'tm II 


bommmmminmin-ja^H 
























© O 


H CN cn 




tt <L 


X > 


•f 






Z H m 






u. # 

Ll 


















•4" HI 


tn = lu 




w CC 


1- <L 


© 


ffl 




Hill 






















*■« |— 


-»■ 11 cc 




$} CJ 


UJ 


m ffl 


11 




CC CD 






t— "■ 


















• J 


H *h # © Cl 


o 


tn 


-. x 


n D 


<"■ 




Cl LU > 






Z -«• 


















sf E 


cc c> > *■ 


CN 


SQ 


v> -• 


CO 


TH 




BB hi cc 
























<i CC 


3 i-t LU 


M 


Z '- 


A ++ 


z o 


^* 




« 3 M 






K w 


















"- o 


H ^U. O -J 




O 10 


Z 3 


LU CD 


# 




© D 






flu # 






** 












# u. 


U) ^ M (- M 


o 


M v 


- o 


X 


<£ 




«t ^ O 


O 




■• U. 






w 












CD Z 


<l o u. 


K 


1- = 


CC _J 


H » 


BB 




T-I ^t Z 










^ 












Z >~4 


CO - lu CD 


o 


°- 1 


o cn 


^ 


# 




*. •-• M 


^H 




CN <-■ 






& 












M 


i-t # CO >* 


CD 


o z 


^N *^ 


: P 


H 




•4- s 






^ M 


















CC J 


CD J » CC 




M 


© "• 


: II 


+ 


^ 


<0H« 












„ 












1- C 


J Z UJ to i-i 


© 


■5* CC 


II > 


!L t 


# 


y 


•^ Z (N 


o 




U. ♦ 






CN 












CO Z 


UJ »h O -1 *-• 3 


II 


«■ Cl 


Z P 


& 3 


E 


ii 


■^ w «-■ 


CN 




Ll 


















O 


CD CC N CJ © a 


LL 


^ BB 


«- p 


E ■* 


+ 


■^ • 


CD CC s 


v*i 




(— ». 






1- 












t— M 


UJ H *t Z 




: 


^ ~ 3 


© 


$. 


fft 


Z CL 


T-t 




z <-• 






a: 












Z H 


tn z •« i-i m 


Z 


: UJ 


M © E 


LL t 


H 


^^ 


h •■ h 






m CN 






<r 












M M 


U. UJ © - 


LU 


t- E 


nrl v 


M "T 


+ 


* 


CC s Z 


o 




cc -^ 






Ol 








m 




CC P 


U. H X ^ <* X 


X 


z »-• 


~ CN ~ 


BB 





<r 


H LU hi 


1»4 
1-4 




a. * 
« u. 






UJ 








a 

z 




.« <r 


O Z h- »0 sQ h- 

LU M « M 


2 . 


i-f 1— 
CC 


>OCL 


E 3 


CJ 
H 


^ 


tn t cc 


v-t 




<-• "Z 






p 








LU 






CD CC s ffi # 3 




°- r, 


- m a. 


— CO 


+ 


a 


H Z ■• 






■»-< — a 






t-< 












LU - 


Cl ^ 3 a 


* p 


.. CN 


J ■* o 


: O 


■# 


■^ 


Z 3 


o 




—• - 1 D 






3 








ll 




y- cm 


cc ■• s cn z lu 


LL Z 


<~, • —- 


<E »■ J 


CO CD 


H 


t» 


H4 ^ LU 


o 




i3- ■"■ H- 






CD 




© 






o <t ^ 


LU II OmO 


*.LU 


© s 


> © cn 


9 A" 


+ 


<C 


CC K) Cl 


z * H 




U. # LU 










CO 




© 


II 


P s 


E 1- * CD cc g 


^s : 


«t 1- 


ii * ~ 


Z © 


W 


ii 


a. -■ « 


cc *■< 




u. a: 






LU 




1 




© 


M 


a. \- 


E Z > 1- E 


"t II 


iH Z 


z *-< ^. 


o «*• 


P 


*•*• 


IB S (- 


3 « 

1- o 
LU H 




h- '- »■ 






u 




E 




CN 




3 Z s 


tx. m lu tn 


^^ ^*. 


is t-l 


H 


CJ * 


+ 


X 


s H 




2 th o 






Z 




LU 






BB 


m tn cc cc u. to > 


# ll 


^ cc 


uj o cn 


LU 


* 


"" 


z z z 




M 1 II 






<x 




t- 




^ 


8» 


uicczscuw_iH-<r 


Ll - 


O CL 


^ fc ? 


cn £ 


H 


# 


O M o 


K O 
CD 




{£. 4C m 






E 




cn 




<r 


. 


J (L O D •■ UJZJ 


BS -^ 


•^ IB 


r^ S u - 


*+ D 


+ 


<r 


M CC 




ft H i. 






cc 




> 






UJ 


H .d H 


K s LU © m CL 


~ Ll 


* © 


uj to r ^ 


V CO 


# 


BB 


H Cl LU 


LU 

cn "- 1 




■ . Z M 






o 




cn 




s 


o U. s H-o-CNtnina: 


M 


CD II 


© z o 


v o 


3 


**• 


<t " > 




: •-< 






Ll 




V 




\ 


M 


CC UJ u 


s N _J «0 Cl O 


^ U. 


Z CJ 


Ki z o * in a 


+ 


X 


E = <I 


_j 




LU ttl H- 






cc 




© 




s 


3LUk3H-L>LU ■« h- 


# M 


M ■■ 


«H H rt 


LU •■ 


# 


■^ 


cc lu tn 


LU z 




0. Cl x 






LU 




CO 




II 


CDH-<ECCZ^OZ = 


LL .. 


CC = 


Z H 


H © 


H 


» 


LJ w 


o 




AC •» LU 






a. 




1 








W Q H 


h» <■ «0 LU LU CC 


B\ 1-1 


H 


Z O m Z 3 5 


+ 


i-t <c 


Ll z ^ 






|-aZ 










cn 




H 


LUCQ-CncCCD "XFU 


- + 


cn z 


LU QLJZf 


^% 


+ II 


Z <I <l 


O UJ 

«t cn 




m 






LU 




cc 






CJE3Z0. ZH40 


CN Ll 


o 


X LU Z X 


Ht 


CJ w * 


Ht H v 




z v •• 






cn 




H 




HR 


z 


M 


.. X LU P CC W 


-• II 


|— M 


1- tn O H- E m 


^^ 


II X 


cn = 




O * 5 






cc 








--. 


<x 


LU 


o.0-X= ClO>*U. 


z i- 


J u 


3 


» n 


J ►-* 


ti LU 




U- : 






o 








© 


E 


-. J -. 


O h W 3 U » 


Ll 


M HI 


= LU - 


z cn 


CC 


.. i 


<C P H 






CD II 






X 








© 


cc 


NhM*W s LU s 


« LU 


CC P 


s © y = 


HI o 


H CP LU 


z z 


o © 




Z 1- «-. 














CN 


o 


-lL- 


hM: II LU CC LU 


- to 


Cl Z 


11 CN CJ 11 


CD 


cn l> x 


O ~ HI 


H s 




^ L. 
















Ll 




».Ki s * J 3 


1H _J 


.. O 


^ ii ^; w LU •• 


+ 


■^ 1- 


hi CN CC 


o © 




> M N-" 














# 


cc 


h- > " 


* n ii > m h z 


- LU 


.-. o 


> _ CC p E * 


# 




\- w Cl 


CD m 




<c or «v 






i£ 








<r 


LUCCCCI-<l » IL 1 h 


^ff ^l 


i-i 


Ohh 


Ht a 


H o -■ 


i-i : bb 






tn 0. Ll 






<l 








E 


0.<CmZ 


-• s > Ll # H U. 0- 


-■ y 


U- t s , 


H II 


+ 


i- m 


P H = 


LU LU Q 










i-i 








M 




Cl 3 m 


«• M > (- Z 


ff. 


^ CJ 


mOHIl 


r » 


^ 


■^ 


fiZUJ: 


a a a a i — m 






X 








P 


LU 


C2fCCtDI-LL CCLUO 


^ Z 


^ u <r 


.« CD 3 >-< 


H CD 


CD 


i-i * 


<i m e y 

: CC hi CJ 
H Cl H LU 

© Z •■ X 


XXZZZZZZt 
(-HLULULULULUhi— -Cl 














to 
O I cc 


= zcuzzwujMcnu 

M ..MM .. tO 3 - 


1 UJ LL tL 

# X - 1- H- 


*■ Cl •« 

> IB Z * 


3 IB 

a. © 


II 


II <X 

X A 


= 


• - - 


i £K * h- 






_l 








o 


*a i- = 


CC CC # -J O 1- 


h- H * Z 


LU © t-i CJ 


Z CN 


ffl 


•^ 


in © li 


li li ii 


II 0. Ll 














© 


ZIZ-Zht>UiZJ 


3 


LL m — 


y i-i bb i- 


HI •4' 




CC X 


O hi s ^« CJ 












^ 








0- 




MrtOtn BBLUCMCLOCLin 


II CC ^ 


Z "0 : " 




BB 


O ■" I 


th cc ui m 


i— i t-t »-i 


cn to "t un to H II 






•^ 










1- s 


CC ~ M 


- V CN : ZhZ II 


^. cl ~ 


hi : : 


: © 


s 


LL » 


Cl H — • LU 






w 1 Z w 






** 








<r z h 


Cl : 1- H = Z CN H- "-< 


w u. 


i-* ib : 


II ffl II -■ 


: 3 


5 


« <C H u ■• *i. = r- 


m hi LL Ll li _ Ll Ll CC CC 






*•> 








<r hh z 

LU Ll i-i 


-i-cczzm z»cc« -■enfc: 

COZUJmO II ZMtnUJOLL^JZ 


«■ 3 ^ P ll cn 
= > tn u o # o 


II 


i-< X H CO P H <L" 

II LL LU O -J Z P 






a. o 














-JLUCC-JMCncCt-^LUCC-JI- 


II M 


CJ O h. 


P OhOEO 


IB 


fflHiZtDO--H<CL 


o o o o o o 

(s J) o n -i N 


o o » u. 














OPfl.UCCZQ.X>XD,UZLL ^.^U^CDLD 

Clh Q h- LU ©O©0.X© ©■-* 


© © 


© 


'i CC J 
© © © © O ~ Cl 


© © © 


iH i-H r* 


iHH f)« 














© 


© c 


o .. 


© _l © © © 


© © 


,-t CN ■■ 


CJ Ki Z <• -^ 


in <i © in cd o- c 


ih [N s .. LU 


H Hd 


H ri rl 


ih .-!■»■'■ m 














rH 


CN K 


-*-zm JD=NCotn 


0- ,H 


iH tH = 


H- ih UJ ^ > 


iH IH <} 




riHHH hh: _i 



VOLUME 3, NO. 12 (JULY, 1983) 



MICRO-80 



PAGE 34 



hO CL 
IX CN ~ 



~ z 

H LU 

H X 

- H 



MS l-t O 

-NO*'" 
*-i Q 



Q II 

i-t M # 

+ E Y 

a. ii 

II » IX. 



19 



05 

cc 

"O 

-. CO 
H IN 

H 
w tu 

* CD 
hi -I 
- lil 

* O 

a «* 

M ft 

^O 

* H 
Q O 
.. CO 



*"l ffl 

- II 

q. a 

~ z 

I- lu 

I- X 



o e 
H II 
o » 



» S 

Q II 

•rt M {ft 

+ E Q 



o.y»-icDiiccii.iript 



P * 

i- « 

«■ H 



0. 
LU 
H 

cn 

o 

nO o 
CN 

z 

LU O 
I H 
H 

s II 

> E 



LU O 
Z H 

M O 

_J CD 

f- 6" 

3 <■< 
0. I 
Z 0. 

M II 

D. 
= Z » 

LU LU <-• 

3 X CD 
Z I 



I- : 

Z <x 

O i 

~ II 

u * 

. Ll 



<r 
h 
<z 

Q 

H 
CJ 
LU 
-J LU X 

« J O 
- LU U 
= O = 

Z K> 3 

cc z z 

LU|h 

CD H " 
CO CD 



© © O © O O O 

N CD 0- © ~t CN Ki 



A o # LU 

UCOQ.Z 
Q 
O O O O O O 

«* m <i ll n co o- 

CN IN CN m M m M 



O CC m 



LL 
m O. 



H s *» 
X || <E 
LU <$ 
Z > H 
Z 
-• Ll m 
CL m CC 
- .. 0. 
•$•#«. 

<r > cn 

■••LU -I 
CL y U 

, z ■• 
H hi CD 
Z II ■" 



-s LL 

-. CC 

O LU 

- H 



CC 

H 

flL 

CC 

> 

a: i- 



N Q 

« X 

-s O 

*-. u 

^h LU 

- cc 

<r o 

- h 



U5H « 
3 3 CJ 



CD # 

z <x 



© 

N O 
<■ CO 

z 

O LU Z 

•D X LU 

«fr H X 
H 

Z = 

LU N s 

X N N 

H N N 
N N 

s s N 

N || : 

N <~. || 

N M «- 

N - Ki 

II LL ^ 

- Ll 
■h LL 

- m Ll 

#■ .» M 

LL 



O 
0*. o 

«• in 

Z z 

LU LU 

1 I 



N N 

N N 

N N 

N N 



<r lu 

> CO 

ii <r 

~ LU 

*-< _j 
s- a. 



o o o 

O ^ CM . . , _ , , 

WttttWMZtt 



CC 
LU 
ffl 

E O 
3 CN 



o o 

E - II 

X CJ 

I- .. .. 

X O CO 

LU II _J 

Z N CJ 

O O O 

in so n 

Ki K< Ki 



-N II 

in 

- Cl 

w — 

Ll ^ 

<r 

Ll 



•> 




0_ 


/". 


CO 




m 




» 


v^ 


1- 


<r 


* 


X 


ii 


U. LU 




». 


Z h- 








<fr 


LU 


# 


•— • 


co <r 


& 


_j 




Ll 


u 


» 



-> Q + 
Ki Z Cl 
- LU II 

jl II it s" » 

» ■■ * $ - s + 

Zm IILL^** -LuiF 

^ ill in 2 i, ^ ^ ^ # _J h- 

K uj m -h ll ll Cl 

s "1 * 1 M ^ ^ ^ '■ E .. 

b; w uj ll 2 S * 

? K M ii i * -j 

■^^fT^^f ^llii 

. m >- V » « * » » zcocc 

LU O CO ....... .. CC E LL O 

ZtNtC«»HMKi* ^i-.,^ 

•HHO-+ + + + 5 = :s:-.Zv: 

t cj ll co co co to co aQQOQriMio 
g s^s^w v ^. zzzzz — ccoi- 

Ri^SS^$X oljUW wujLu®o_£ia 
cj*-'ii;a:c<3:««i' l -(s s : : : u rum 

n " i « ii ' n ii ii ii ii ii z ii « 

^CJCN----- ---*^ 21 "^ 

cc ii ii tt**#*o»o«»S h ?i- 
luu^llllLlllllcdlllllllIlIq:-- H-x 

Z00000000000000§02 



*-. o - 


CN Ki is. 


Ki ih O 


o 


CN CN Ki 


■s rH bs 


N ». - 


|s. 


'■ .. K 


o* cn in 


"Ki N 


in 


Ki IN *• 


M *K" 


Ki O Ki 




CD r. N 


CN s "• 


-i CN CN 


o 


^C0 CN 


'CN CD 




i- 


N ^ -H 


m CN is 


" ^' rs 


o 


Ki * * 


CN W. K 


s0 Ki CN 


CD 


W CD N 


"0- m 


CN ^h 




*in o 


m -Ki 


rlfj » 


BB 


•0 r, M 


cn in * 


"Co m 


^, 


CD Ki '• 


»• cn o- o- m "». o 


in 


». o fl" 


m CN 'i Ki 


Ki N CN 




m m k 


CN * - » 


CN K " 


<£• 


Ki ». * 


*m N CN 


"CN * 


<r 


"NCN 


O Ki 0- Ki CD »tt 




t CN CD 


*(N *h * 


is. m " 


h- 


Cb'rt ».|s.O «s»-0 


"N m 




" "S (N 


"Ch in rH 


Ki vh (N 


M 


mthKirt 


Ki -CN - 


i»s », tr. 


CC 


Ki m CN - 


Ki |s. »• *0 


<i is. m 


a. 


». V. P. \f) 


"•cn o m 


"CN is 




fs Ki is O 


m vH ^" m 


m t-i »-< 


^». 



CN O CN CN K " " O CN » * 
'-<CN'-< "NKiOmCNKiO 

K K. r. (N -rtfs.'H -O " 

Ch|s.O s ^|s.CN^ "ChCN'-'N 

»i CN "* »■ CN »■ " >0 O - " CN 

9 l r' H «rb' H i nin| M w Mf v ''-* 

ZK -CNCN "fs N - "^ rt * 
LUCOtH^j-THOs bh^h bsr^- 
>b >h * » O |s. ». (j~ K> m fs CN 
- SNOMNHhh " K CN » 
K" "OO "CNN -NCN'-iin 
CNrnCNCNt -"IHKi * «q- 

0"'""Kim«-icN "fsin^-i 

COfsfsKim « * -vQ^hCNN 

"Ki'-i "Wm^fs ---CN 

LflCN -fs -CN "ChKi»-iCN»-t 

Ki -CNCNfs -Ki^OfH^- - 

"NCN'i-iCNm - -CNCN -CO 

i «tiN'-i "'hcncdo - -mm 



> 

a: 
cc -o 



Ll Ch rt 



■ in 



«t fs <i CN CN -# 



LU- -NO'-iQ " -^•^CNCO 
JOwMN-h -*mCN - -.-I 
■rtrtTH -CNOCOKi "vOChCN 
C"CN -CN - - "H -«0^-O » 
|—fs -T-i^f-iM -CO'-'CNtNtN 
<C CN ^ ^i - O Ki <l fs - „ - CD 
Q -i Ki CN rs - -CN -motN- 

Mh-fs -mKrt -is. 



O m O Ki th Ki CN '-i Ki 



-00 -CN^NiNO 

o ."in 



N 6 
<t iO Ki CN <r 
H- Ki CN - H- 

<r - "it <r 

DSnMCl 

cn m " 



k <i m 

O CN CN <X 
CN ■rt CN h- 

- - -<r 

h ON D 
Ch - Ch 

^ ■»-( o 



o 
m m k k o m K« - © m v. i cn -T In 



■ m n ^ 



,s0 



C> CN CN 

- «S" fs 

m *t cn 

Ki v-t rt 
O* CO fs 

»H *? O 

'i "CN 

fs 



LU - 



m CN 
II 

LU O 

CD .. 

-J ~ 

LU > 

O ~ 

o <r 

o r 

fc z 

o o 

CD m 

oil 



H Z 

U CC LU 

LU D cn 

OC t— _J 

CC LU LU 

O CC © 

o «■ 

Z » <l 

m E 



z o 

Z H 

yj s 

x °- 

H- Z 



-I- 

*s X 

© LU 

<t z 



■OOa 

- m z 

# ^ - 

CD # 

Z O <C 

m H 

CC LL 



ii > 

> * 

LL* 

Z 



"« M > > 



CO II 
-E O 
<f G*- 

00 X ** 

Ki O 

ft LL O 

K ■■ K 

Z '- 

M © *4 

DC * II 

Cl ^ Z 



O s 

m cc 

CN LU 

« a 

O E 

z 
II > 

O <C 

e? 



Ll 
_ CC 

© LU 
CN I- 
CN CO 
<E 
O E 

O ! 

CD H 

Z 

■■ h-l 

Z CC 
Cl 
h- » 
X CO 

UJ J 

Z CJ 



CO t CC 

J«0O 

U"lL 
4ft 

o g o o b ©©© 

^ZCNKiCL©«tm"5f 

•0 H <i <l Z ||H) <| H 



H M I 

C0 K- 

<I O M 

CC u 

S _ ° 

O I LU 
CC CJ I 
CL w cn 

I M 

LU 3 J 
h- ffl 
<I LU 3 

ec -J a. 

LU M 
CL Ll CD 
LU <r 
CO > 

cc cn 

Q M (— 

3 3 _J 

i- a 3 

Z CO 

LU 
CO I LU 

H H I 
CD I- 
m LU 

cn *- 

OQh 

cj a. m _j 

33m 

lu <r 

HO E 

<r h- 

Q CD > 

a. 3 j <r 

3 O m Q 

> <t Z 

LU _ H 3 

-J 3 LU CO 

m o a 

LL -J U 

CC -I CO Q 

LU <C CC <C 

(— LU '-* 

CD J Z -J 

« -I Z LU 

E m 3 Q 

3 cc <r 



o 
cn cc 
m ll 

I 
H- CO 

H 
Z J 
m 3 

CD 
LU LU 
K CC 

<r 
a k 

CL 3 

3 ^ 

do 

LL K 

> Z 

CC o 

M M 

a <r 

Z E 

M CC 

o 

LU Ll 

f— w 

LU J 

cn <e 

3 Z 

o 

I— l-t 

CD K 
CC M 
m Q 

^§ 
Q 
-I LU 

3 CD 
O 3 
I 

CD Z CD 

LU LU 

3 I CJ 

O H <L 



fflllJ: H 


o 




I . 


h- 




> r- o. CN 


O 




a. e <-i 


CD 




o a - m 






u <r - cn 


m 




o to 


> 




<E _J LU 






u a. o 


: 


ft 



LU 
E N 



LU <L m 
<C -J CC CD 



o > 

cc cc 



-J CO LU LU 

« m H- E 

<r 

CD CD Q H 

z w a. lu 

t-f I 3 CO 
CC H 

^ , LU 9 

I-ZJZ 

z lu m <r 

LU I Ll 



CC K 
LU LU 
. CD 
CD LU 

<r cc 

E 

cn 



3 
Q 
LU LU 

cn 

m h- 

Z 3 „ 
m O LU CD 
LL CC I LU : 

p- CC E 
LU LU O. « 
> > Ll CC 
<X <T O LU CD 
I CO HO 

E O CC 
3 LU <r Z H 
o a. cc 

>- <T CD LU Q 



m LU 

? § y 

CL O I 
H 

© cn 

*0 I Z LU 



H <X 

z 

HI E 

cc <x 



H 

z 

LU LU 

1 1 

3 H 

H 
Z 



2 2 

<t O 

LU O 

-I LU 

a. cn 

- w 

Z I 



CC Q 
CD m 

O E 
CC 
Cl E 



_J Cl 



CD 3 hi h 
0C Z O CC 

0_ M 

2 -J 

© 3 O 

CO Ll 
•D > 



H 
CC 

<r 
a. 

LU 

Q 

M 

3 
CD 

LU 
O 

Z 
<£ 

E 
X 

a 

LL 
X 
LU 
Cl 

LU 

cn 

cc 

O 

I 



O 3 

CN _- 

2 " 

LU - 

i m 

i— f-i 



= x 
ii <r 
# E 

N 

<r 

LL H 

m a 
>• © 

N Q 
.-_J 
: O 

Z X 



CN 

- > o 

x H 

" LU 

Z CO 
m ii 
H LU 
3 LU 
O 3 
cc 
Ll 
O 



© 

m 

CN 

<r 
e m 

M || 

©. H 

.. H 

O .. 

© isi 
© I 



CC z 
C; m 
LU Ll 
-I LU 
O Q 

CD " 
J LU 
CJ H 

a 

© Q 



CD 
Z 
M CC 
^ LU 

u m 

LU E <-* 

X 3 + 

O Z 3 

= II 

CC H 3 

O 3 

CC 0. LU 

cc zen 

LU m _j 

f w 

H » © 

3 -D Ki 
Cl "i 
Z II Z 
hi 3 LU 
X 
©OH 
CN Ki 



HI Z 



LU 

O 

CL 
© 

-H 

<i x 

CN LU 

m z 

<l .. 

*-( <c 

LU i-i 

if ^-i 

o m 

Cl CN 

» K 

© + 

II HI 

z 



CN H Z 

+ x — 

Z LU # 

«-■ z <r 

« LU Z 

-CO LU 

- -J X 

vt LU H 



O 

■ H 
^ O 
Z CD 



M v „ 2 



3 

a 

z 

t-i : 
CD 

Q Z 

LU hi 

H Z 

« Z 

Q 3 

a. cc 

3 = 

cn h 

^ z 

LU hi 
LU X 
3 CL 



<r © 
-© 

K 



m s ~ 



a. z 

lu lu 

H s 

cn ii 



cn « o 

hi * m 

x CD CN 

"o 

H U,H 
LU 3 
CO Z 



t O 

+ m 

<r h 

Hlirt 



Z i-i 



+ 

II 
i£ 

H © 
CD 

^ Ki 

A 

V O 

Z H 
O 



LU II 

3 H 

Z H 

M 

H 

Z **■ 

o m 

o - 

O hi 
H 

CC * 

LU - 

f— ^ 

Z HI 



CO Ki 
CD ~ 

LU © ift 

CC m m 

CL CN - 



O CN 

cn M 



o z ~ 
cc C 

LU O « 
J Ll m 



-, u- 

Z CC 

iy lu 

X H 



Z H 



H LU 
H CD 



+ I 

X. # 

II H 

CD 3 

= Z 
CD m 

Z 

HI Z 

Z LU 

2! !X 
3 H 



m 



z z 



H 

x 

LU 

X. Z 

© 
© © © 

CD 0- -■ 



Ht 3 

a. 

ii ll z 

Z M M 



Cl m 



© © © © LU 
<h CN Ki * CD 



© 
LL II 

hi Cl 

© O 

m >o 



VOLUME 3, NO. 12 (JULY, 1983) 



MICRO-80 



PAGE 35 



***** NEXT MONTH'S ISSUE ***** 

Next month's issue will contain at least the following programs plus the usual features and 
articles. An (80) after a program title indicates that the program will be for TRS-80 Model 
1/3 or System 80/Video Genie computers. (Colour) indicates that the program will be for the 
TRS-80 Colour Computer and the Hitachi Peach. 



** STARSHOOT LI/4K (80) ** 



** SINGLE KEY MENU Model III (80) ** 



This program is an LI/4K version of the 
game published in Micro-80 July 1981. 
The object of the game is to get a pattern 
of stars from the initial position, by 
shooting stars, to the end position. When 
a star is shot the pattern will change, 
depending on which star is shot. 

** URANIUM CORE LII/16K (80) ** 



This is a program just for Model III users 
who get callouses on their fingertips from 
typing in all those DOS commands so necessary 
to get anything out of their machines. 
When correctly set up, this machine language 
program displays a list of up to 16 of 
your most commonly used programs and/or 
commands which can be called up with a 
press of your finger. 



Uranium Core is set sometime in the future. 

Earth is rapidly running out of natural 

resources. Your mission is to retrieve 

the uranium cores found in the second universe 

and return them to our universe via the 
universe interface. 

** DEFUSR FUNCTION LII/16K (80) ** 



** ARISTOCRAT (Colour) ** 

The Aristocrat is a pretty flashy pinball 
machine, with coloured wheels and sound. 
Hear the wheels spin and listen to the 
coins dropping into the tray when you win. 
The best thing of all, though, is that 
you don't have to put in any money to play. 



This program will enable Level 2 users 
to use the Disk Basic command DEFUSR in 
their programs, which is much simpler to 
use than the pokes that normally have to 
be used. Instead of entering - POKE 16526,0 
: POKE 16527,125 now you can just enter 
- DEFUSR=32000. Best of all, when you 
upgrade your system to Disk Basic you will 
find that the programs you have written 
for use with this DEFUSR function will 
be compatible with the format of the Disk 
Basic Defusr function. 



** STAR TREK (Colour) ** 

You are in command of the Enterprise; you 
must destroy the Klingons before they destroy 
the Earth. Your ship is equipped with 
short and long range scanners, phasers, 
photon torpedoes and shields. When your 
ship receives damages, you can locate and 
dock with a Starbase for repairs and re- 
fuelling. 
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***** CASSETTE/DISK EDITION INDEX ***** 

The cassette edition of MICRO-80 contains all the software listed each month, on cassette. 
The cassette also contains the source code for machine language programs which may not have 
been printed due to space restrictions. All programs are recorded twice. Level I programs 
can only be loaded into a Level I TRS-80 if the Level I in Level 2 program from the MICRO-80 
Software Library - Vol. 1 is first loaded into your Level 2 TRS-80 or System 80/Video Genie. 
Note: System 80/Video Genie computers have had different tape-counters fitted at different times. 
The approximate start positions shown are correct for the very early System 80 without the volume 
control or level meter. They are probably incorrect for later machines. The rates for a cassette 
subscription are printed on the inside front cover of each issue of the magazine. 

The disk edition contains all those programs which can be executed from disk, including Level 
I programs. Level I disk programs are saved into the NEWDOS format. Users require the Level 
I/CMD utility supplied with NEWD0S+ or NEWDOS 80 version 1.0 to run them. 



SIDE 1 
E=MC2 

ANAGRAMS 

GOLF 



TYPE 


I.D. 


DISK FILESPEC 


CTR-41 


CTR-80 


SYSTEM 80 


LII/4K 
ii 


E 
ii 


EEQMC2/BAS 


18 
33 


10 
18 


5 
8 


LII/16K 
ii 


A 
n 


ANAGRAMS/BAS 


49 
131 


27 
73 


12 
37 


LII/16K 
n 


G 
n 


GOLF/BAS 
ii 


205 
310 


114 
173 


66 
104 



SIDE 2 



H.R.G. PART 1 

H.R.G. PART 2 

H.R.G. PART 3 
ii 

CLEANUP 



LII/16K 
ii 


B 
ii 


PARTI /BAS 


18 
86 


10 
48 


5 
23 


LII/16K 
ii 


C 
ii 


PART2/BAS 


148 
189 


83 
106 


41 
61 


LII/16K 
ii 


D 
ii 


PART3/BAS 
ii 


227 
254 


127 
142 


73 
82 


LI/4K 


- 


CLEANUP/LV1 
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176 


90 
106 
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SAVE A PACKET ON MICRO-80's DISK DRIVE PACKAGES 
EOR TRS-80 MODEL 1 AND SYSTEM 80 MICROCOMPUTERS 



\ 







; ■ .-'.'- ■• '■?'■ •■■- ' <:?? : y-i*;?-\ 



MPm&fW' 1 



SINGLE DRIVE PACKAGE from ... $499 DUAL DRIVE PACKAGE from ... $874 

Bigger volume means lower cost price, which we are passing on to you. Avoid the annoying bundle of cables, 
wires and separate boxes. MICRO-80 is now offering our well-proven MPI disk drives in attractive, self-contained 
single or dual-drive cabinets complete with internal power supply. Our drive and dual-drive packages also in- 
clude the appropriate version of DOSPLUS and dual-drive cable. 

The best news of all is the specially reduced package prices ... 
SAVE $23 — $107 over our already low prices! 

Choose the appropriate system from the table below: 



DRIVE TYPE 


No. of 
Tracks 


No. of 
Heads 


Capacity 


Dosplus 
Version 


Price 


* 
Saving 


DRIVE© 














1 x MPI B51 


40 


1 


100K 


3.3 


$499 


$77.95 


1 x MPI B52 


40 


2 


200K 


3.4 


$639 


$97.95 


1 x MPI B92 


80 


2 


400K 


3.4 


$799 


$107.95 


DRIVE 1 














1 x MPI B51 


40 


1 


100K 


— 


$415 


$23.00 


1 x MPI B52 


40 


2 


200K 


— 


$525 


$23.00 


1 x MPI B92 


80 


2 


400K 


— 


$695 


$23.00 



* Represents the saving compared with buying all the items included in the package separately 



Drive package includes one bare disk drive, self-contained single- 
drive cabinet/ power supply as illustrated, two drive cable and the ver- 
sion of DOSPLUS indicated. 



•Drive 1 package includes one bare disk drive and self-contained 
single-drive cabinet/power supply as illustrated. 



If it's a dual-drive system you need, then take advantage of our dual-drive package and 
SAVE a further $40 on the price of two single-drive packages ... 



DRIVE TYPE 



No. of 
Tracks 



No. of 
Heads 



Capacity 



Dosplus 
Version 



Price 



2 x MPI B51 
2 x MPI B52 
2 x MPI B92 



40 ea 
40 ea 
80 ea 



1 ea 

2 ea 
2 ea 



2 x 100K 
2 x 200K 
2 x 400K 



3.3 
3.4 
3.4 



$874 
$1125 
$1454 



Dual-drive package includes two bare disk drives, self-contained dual- 
drive cabinet/power supply as illustrated, two drive cables and the 
version of Dosplus indicated. 

All disk drive components are still available separately: 



NOTE: All 40 track drives are completely compatible with 35 track 
operating systems such as TRSDOS. DOSPLUS allows you to realise an 
additional 14% capacity compared with TRSDOS. Under DOSPLUS 3.4, 
80 track drives can read 35/40 track diskettes. 



BARE DRIVES — MPI drives offer the fastest track-to-track access time (5 milliseconds) available. All drives are capable 
of operating in double density for 80% greater storage capacity. 



Price 

MPI B51 40 track, single-head, 100K $349 
MPI B52 40 track, dual-head, 200K $449 
MPI B92 80 track, dual-head, 400K $619 

Separate, dual-drive power supply $85 



freight 

$5.00 
$5.00 
$5.00 

$8.00 



Self-contained, single drive cabinet/power supply 
Self-contained, dual-drive cabinet/power supply 
Two drive cable 
four drive cable 
DOSPLUS 3.3 
DOSPLUS 3.4 



Price 


freight 


$99 


$5.00 


$135 


$5.00 


$39 


$2.00 


$49 


$2.00 


$99.95 


$2.00 


$149.95 


$2.00 



Prices are fOB Adelaide. Add $5.00 freight for single drive package, $10.00 for dual-drive package. Prices are in Australian dollars, 
freight is road freight anywhere in Australia. 

All items carry a 90-day parts and labour warranty. Repairs to be carried out in our Adelaide workshops. 








LEVEL 2 ROM 



ASSEMBLY LANGUAGE TOOLKIT 

by Edwin Paay 

FOR TRS-80 MODEL 1 , MODEL 3 
AND SYSTEM 80/VIDEO GENIE 



This is a new package consisting of two invaluable components: 

•A ROM REFERENCE Manual which catalogues, describes and cross-references the 
useful and usable ROM routines which you can incorporate into your own machine 
language or BASIC programs. 

• DBUG, a machine language disassembling debugging program to speed up the 
development of your own machine language programs. DBUG is distributed on a 
cassette and may used from disk or cassette 

Part ) of the ROM REFERENCE manual gives detailed explanations of the processes used for 
arithmetical calculations, logical operations, data movements etc. It also describes the various for- 
mats used for BASIC, System and Editor/Assembly tapes. There is a special section devoted to those 
additional routines in the TRS-80 Model 3 ROM. This is the first time this information has been made 
available, anywhere. Differences between the System 80/Video Genie are also described. Part 1 is 
organised into subject specific tables so that you can quickly locate all the routines to carry out a 
given function and then choose the one which meets your requirements. 

Part 2 gives detailed information about each of the routines in the order in which they appear in 
the ROM. It describes their functions, explains how to use them in your own machine language 
programs and notes the effect of each on the various Z80 registers. 

Part 2 also details the contents of system RAM and shows you how to intercept BASIC routines. 
With this knowledge, you can add your own commands to BASIC, for instance, or position BASIC 
programs in high memory — the only restriction is your own imagination! 

The Appendices contain sample programmes which show you how you can use the ROM routines 
to speed up your machine language programs and reduce the amount of code you need to write. 

DBUG: Eddy Paay was not satisfied with any of the commercially available debugging programs, 
so he developed his own. DBUG: allows you to single-step through your program; has a 
disassembler which disassembles the next instruction before executing it or allows you to bypass 
execution and pass on through the program, disassembling as you go; displays/edits memory in 
Hex or ASCII; allows Register editing; has the ability to read and write System tapes and all this on 
the bottom 3 lines of your screen, thus freeing the rest of the screen for program displays. Four ver- 
sions of DBUG are included in the package to cope with different memory sizes. 

The best news of all Is the price. The complete Level 2 ROM ASSEMBLY LANGUAGE 
TOOLKIT \s only: 

- Aus. S 29.95 + $2.00 p&p 
- UK £18.00 + £1.00 p&p 

SPECIAL OFFER TO OWNERS OF THE LEVEL II ROM REFERENCE MANUAL ... 

UPGRADE TO THIS ASSEMBLY LANGUAGE TOOKIT FOR ONLY ST 9.951 

Send back your original Level II ROM Reference M^nu^l plus a cheque, money order or 

Bankcard authorisation for $19.95 plus $2.00 p&p and we will send you the new 

ASSEMBLY LANGUAGE TOOLKIT 





